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PREFACE TO FIRST EDITION. 


Three years ago the first edition of my work on Woollen and 
Wors^d Cloth Manufacture appeared, and in the preface of the 
hook I observed that should it be satisfactorily appreciated I 
would write other treatises on specific branches of textile 
designing and weaving. 

Partially in fulfilment of this promise, and partially because 
I have frequently been requested by designers, manufacturtS’s, 
and students who have attended my lectures on textile colouring 
at Lfeds, Huddersfield, and other places, to prepare a text-book 
on ihe application of colours to woven fabrics, this volume has 
been written, which, to use the hackneyed prefatory phrase, is 
intended to meet a long-felt want 

Though there are several useful works on Colour — to wit, those 
of Chevreul, Rood, Benson, Hay, Field, Maxwell, and Guichard — 
dealing with its scientific phases, yet they can scarcely be said 
to lend that kind of help to the student of applied design that 
is needed ; hence the necessity of this handbook, which is the 
first treatise published professing to treat exclusively of the 
colouring of woven styles. 

During the last fifteen years various efforts have been made 
to teach textile designing and manufacturing systematically, 
and to specify the principles which underlie the origination of 
pattern in the loom: what to some extent was, previously, 
haphazard work, inasmuch as there wj^e no schools for teaching 
textile technology, and those apprenticed in the mill were 
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gener^y allowed to glean information as best they could»'lia£ 
now become an exact science. Colouring, however, though 
practically of primary importance in design, has not been 
efficiently taught as some branches of textile manufacturing. 
The object of this book }s, therefore, to supply as far as possible 
a complete scheme of textile colouring, and to demonstrate the 
methods of applying fancy shades to all descriptions of woven 
manufactures. 

Referring briefly to the plan of the book: In the early 
chapters the pigment and light theories of colour are ex- 
pounded, and also the attributes and qualities of coloura, and 
the laws of contrast and harmony. Subsequently, the techni- 
calities characterizing woven colour combinations are analyzed 
in extenso. 

As the initiatory method of introducing tints and shades 
into fabrics consists in blending raw materials of divers colours, 
the art of mixing to obtain artistic mingled compositions is at 
the outset fully considered. This part of the subject is po^bly 
of the first importance to those, engaged in designing faVicy 
tweeds and kindred classes of woollen goods. 

After having treated of the combination of shades in 
“blending,” reference is made to the principles of developing 
simple patterns by amalgamating warp and weft yarns. The 
various kinds of stripe, check, mixture, and figured effects, and 
the tinting of all types of single, backed, and doubfe cloths, of 
combination patterns, of fabrics figured in the warp, in the 
weft, and in both warp and weft, are all treated of at length. 
Woollen, worsted, cotton, and silk fabrics, and the specific 
styles of colouring applicable to each, have also obtained 
detailed notice. 

Many of the patterns printed on the plates have been woven 
at the Yorkshire College under my supervisicm, and now 
publisl^ed f or the first tiiige; while the other, 
ase^tionof asmall numbeir appearing in the 
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*in* articles I have, written for that, journal, and which the 
Editor has kindly permitted me to use, have been specially 
prepared for this book. It need scarcely be observed that the 
coloured illustrations are unique, being exact representations of 

th6 woven textures. , 

I have pleasure in acknowledging my indebtedness to my 
publishers, who have done all in their power to meet my 
wishes in the execution of the plates of woven samples. 

B. B. 





PREFACE TO SECOND EDITION. 


This Work has been rewritten and enlarged. Numerous 
original illustrations have been added in the text and also 
to the coloured plates, which should enhance its value to 
the Textile Colourist, whether Student or Expert. 

A chapter has also been prepared on Colour Standard- 
ization, the scheme for which has been originated and 
developed in the Textile Industries Department of^the 
Leeds University, under my supervision and in col- 
lalJdration with Mr Thos. Hollis, Lecturer in Yarn 
Manufacture. 

bi reading the proof sheets, I acknowledge the help of * 
Miss Clara Benton, of the Clothworkers’ Museum of the 
University. 

I am indebted to my Publishers for the regard and 
consideration they have had to my wishes in the prepara- 
tion of the Book. 

R. B. 

University op Leeds, 

1911. 
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CHAPTER I. 

THEORIES OF COLOUR. 

1. Elements of Woven Pattern— 2. Occurrence and Utility of Colour in 
Loom Productions — 3. Treatment of Colour in Relation to Textiles — 4. 
Methods of Using Colours in Textiles— 6. Colour Phenomena— 6. Analysis 
of Light— 7. Utility of Prismatic Experiments— 8. Schemes of Colouring-jr 
9. Primary Colours— 10. Compound Colours— 11. The Three Constants of 
Colour — 12. Temperature of Colours. 

• 

1. ElemeTils of Woven Pattern , compounds of form, 
and blending of colour are the three primary elements of textile 
design^ They enter, either separately or in combination, into 
the many styles of loom effects. Weave relates specifically to 
the build or structure of the fabric, and is a necessary factor ir 
^•^7 fyp6 of texture, whether plain, twilled, or ornamental ir 
character. It is the scheme or plan of crossing the warp and 
weft yarns that forms or produces the fabric. Weave may give 
a compact texture subordinate in effect to other elements in the 
design ; or, it may be the constructive and not the ornamental 
part of the pattern ; yet in several woven specimens it possesses 
both these qualities. Fabrics of this description are not em« 
bellished with compounds of form or colour, and hence derive 
bheir design from the structural plan employed in the operation 
of weaving. Schemes of intertexture giving these results are 
••devised in such a manner as to form, by interlacing warp and 
weft, an even fabric, decorated with a type of pattern consist- 
ing of minute gffects in threads or yams, and which may be 
subdued or decided in definition. 
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Fig.^1 is an elementary type of Weave design or Fattem. 
The weave used is fig. 1a. The sections are produced thus : — 

A. White warp crossed with white weft. 

Grey 

C. White ' „ „ black „ 

Grey 

Four degrees of definition of the design are present. The 
textural effect is clearly visible in section A, but increasingly 
distinct in sections B, G, and D, due to the improved or more 


Fig. 1. 



Fig. 1a, 


pronounced contrasts of the shades of warp and weft combined. 

Briefly considered, Weave has the following functions in 
textile design : — 

(1) In the construction or build of the fabric. 

(2) In the development of textural design (fig. 1). 

(3) In the production of special and compound makes of 

fabrics. 

(4) It is employed to accentuate or subdue in simple and 

decorative styles certain parts of the design — producing^ 
harmony of composition, whether due to blends of form, 
colour, or both. 

Combinations of form ha^ no ration whatever to the 
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structural arrangement of the fabric. The sphere of Sorm in 
woven design is not constructive or utilitarian, but in the 
amplest sense ornamental. It is surface decoration obtained by 
amalgamating, on definite principles, linear and curvilinear lines : 
ornament, consisting of geometrical or floral features, is applied 
to such loom products as dress, mantle, and vesting fabrics ; silk 
textures, including neckties, handkerchiefs, robes, and decorative 
styles ; damasks, quiltings, tapestries, etc. ; carpets, hand- woven 
or tufted (produced on the vertical loom and now made in 
Donegal and some parts of Scotland as well as in the East); 
velvet, or cut pile (Axminster type); looped or uncut pile 
(Brussels type); and Kidderminster and other plain-surface 
productions. 

Colour, the third characteristic in design, is differently related 
to textile effects from Weave and Form. The special function of 
colour is to impart brightness of tone and improve the qualities 
of the design. There are many varieties of pattern in fabrics 
for wear, which possess freshness owing to the style and method 
of colouring practised. In the woven decorative arts, colour may 
be the ma^n constituent of the design, or employed to develop its 
inffegral parts. 

2. Occurrence and Utility of Colour in Loom Production . — 
Colour is extensively used in woven design. It obtains, and is 
the prevailing element of the pattern, in all classes of fancy 
woollens, such as tweeds, flannels, and light textures, and thick 
figured rugs, wraps, and shawls. Whether the pattern be stripe, 
check, figure, or intermingled effect, it obtains its outline and 
detail from the method of colouring adopted. But colour 
is not confined to woollens; it is also an important factor 
in design produced in worsted, silk, cotton, jute, ramie, and 
other yarns. There is, in worsteds, a larger diversity of weave 
design than in woollen or carded-yam textures; but, still, 
colour is very extensively employed to develop the effects due to 
weave and form, and also to impart a cheerful and lustrous 
• appearance to the cloths. Patterns in dress fabrics, shirtings and 
blouses, made entirely of cotton, are frequently combinations of 
fancy shades ; ^while, if the fabrics composed of silk and jute 
materials are considered, including — in silk — ties, handkerchiefs,, 
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and various kinds of matelasses ; and — in jute— simple ca^ts, 
mats, and coarse rugs, it will be discovered that the colour 
element of the design largely predominates. This brief summary 
of the textures, in which fancy shades are used, shows that colour- 
ing, and the combinations of colours, in all branches of woven 
products embellished with design, are the elements which give 
tone and character to the styles. Though the fabrics produced 
may be soft to the touch, substantially made, uniform in struc- 
ture, and skilfully finished, yet a lack of brightness and harmony 
of colouring so powerfully detracts from the merit of the pattern, 
that these qualities, in themselves, are not sufficient to give the 
fabric an attractive appearance — particulars which demonstrate 
the importance of^ choice and tasteful colouring in designs 
produced in the loom. Evidently colour is of twofold utility 
in the development of woven effects ; for it may, firstly, be the 
sole constituent of the pattern ; and, secondly, a supplementary 
elf.ment which affords precision and beauty to the composition of 
the design. 

3. Treatment of Colour in Relation to Textiles. — Though, to 
a considerable extent, the principles of colouring arer similar in 
all types of decorative design— harmonious blending and contrast- 
ng combinations possessing like qualities in whatever materials 
hey obtain — still there are several reasons why some of the 
ecognized canons of the science of colour are inappropriate, if 
lot inapplicable, when textiles are the media of development. 
Toremost of these reasons are the technical difficulties which 
krise in the employment of colour in woven pattern. There is 
lot the same facility nor means for its application here, as in 
he treatment of ordinary surface decoration. The make of the 
abric, and the principles of its structure, determine the system 
>f distribution; while the general aspect of the entire body 
)f colouring varies according to the nature of the materials 
imployed. If the same colourings which appear harmonious, 
leatly toned, and cheerful in arrangement in a velvet pile carpet, 
vere reproduced in a silk texture, many points of dissimilarity ' 
vould be noticed in the general effect obtained, though the tint 
ind hue of the shades combined, might be identically the same 
n the respective fabrics. Why«is this Are not the apparent 
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Modifications in the colourings — ^for such they appear whpn thus 
compared — due, first, to the diflerence in the nature of the 
materials composing the textures ; second, to the dissimilitude of 
their structural character ; and, third, to the distinct principles 
of weaving practised in their production ? The pile of the carpet 
— dense and compact — gives breadth, force, and richness to 
the colours; whereas the fine and clear texture of the silk 
imparts a more precise effect to the shades, causing the whole 
blend to possess an aspect which, while harmonious, lacks that 
mellow quality of bloom so characteristic of the pile production. 
It is clear, therefore, that colour in textiles requires to be studied 
as a social art. Its functions and efiects in woven fabrics are so 
various and distinct from what they are in ordinary decorative 
work, that it can only l)e effectively treated when the nature of 
textile materials, and the diverse structures of the fabrics, are 
considered. In a word, there are not only recognized principles 
of woven design which have no place in purely ornamental art, 
but also schemes and laws of colouring which simply applj^to 
the development of pattern in textile fabrics. Any exposition, 
therefore, of the theory and practice of colouring, to be useful to 
the textile technologist, must be given in relation to the varied 
technicalities of the weaver s craft. 

4. Methods of Using Colon/rs in Textiles . — Colour is not always 
applied to woven textures on the same system. The method of 
utilization depends upon the composition of the design to be 
woven, and on the structure of the cloth it is intended to produce. 
There are fabrics in which the colour element is so decided that 
the effect obtained is somewhat similar to the results noticed in 
ordinary surface decoration. Take, for example, silk textures 
of a ribbon class, in which, by skilful workmanship and exact 
sketching, any floral form may be developed with a delicacy of 
toning and correctness of delineation that cannot be improved 
upon, even though the crayon or the brush should be employed. 
But this is not a common, because not a useful, species of design- 
ing and colouring. Carpets and tapestry fabrics illustrate other 
principles of employing fancy shades. The structure of some 
types of carpets very materially affects the character of the 
colourings, in Brussels and tapestry, for instance, the loop or 
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pile oi^ the carpet which forms its distinguishing feature,* 
prevents that solidity and compactness of colouring noticeable in 
the silk ribbon or dress material. If the same design and blend 
of shades introduced into a Kidderminster or Scotch carpet were 
subsequently applied to^a Brussels production, they would be 
entirely changed in appearance ; for there is no common principle 
of intertexture in the respective carpets. In cotton, silk, 
woollen, and worsted textures, colour is found to have a 
different tone or cast in each fabric. Fancy colours in 
cottons, while decidedly smart and clear in effect, are com- 
paratively non-lustrous, raw, and dull in toning.^ Silk is 
distinguishable by brilliance of hue; woollen colourings have 
a unique depth and saturation of hue characteristic of the 
material employed in their manufacture ; while worsted colour- 
ings are bright, definite, and smart in appearance. 

These differences are due to the physical formation and 
properties of the several fibres and yarns. Thus, a filament of 
silk is almost transparent, and shines like a smooth glass rod 
when light falls upon it ; that of wool is solid and opaque in the 
centre, but its exterior consists of a multitude of semi-transparent 
scales, which, when of large dimensions and uniformly arranged 
— as in the best qualities of Lincoln and Leicester wools -- Reflect 
light with a minimum amount of dispersion, and impart to the 
woven material a lustrous aspect. Cotton has no such partially 
transparent surface. Its downy structure absorbs light freely, 
while what is reflected is so broken up, that the colour resultant 
is impoverished in saturation and brightness. To clearly 
apprehend the degree to which the nature of the raw material is 
capable of changing the tone or character of colours, compare 
three plain woven textures of the same colour made of silk, 
^'wool, and cotton respectively. Lustre, brilliance, and richness 
are the features of the silk colouring. Though thus bright, 
it lacks that fulness and depth of hue which appertains to 
the wool production, the filaments of which closely compounded, 
and all tinted alike, possess a peculiar bloom and' saturation 
of colouring not to be found either in the silk or cotton. 
The cotton texture is somewhat dull and flat in quality of 
^ Mei'cerized eottons posseas some oM.he qualities of silk colourings. 
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liue, lacking the brightness of silk. Such is the importance 
of the relation of the material to the species of coloured effect 
produced in textiles, that it will require subsequent analysis. 

The various methods of employing fancy shades in patterns 
obtained in the loom may be briefly summarized as follows - 

Table I. 

Methods of Ai’plying Colour to Textiles. 

I. In mixture cloths, for suitings, coatings, and costumes. 

a. [ By combining or blending various colours of materials. 

fe.*\By combining several classes of twist threads. 

II. In plain, twilled, mat, and fancy weave designs, for 
trouserings, coatings, suitings, dresses, costumes, flannels, 
shirtings, and fine textures. 

а. /'By applying colour to the warp, forming stripes. 

б. By applying colour to the weft, producing spotted 

patterns. * 

c. By applying colour to both warp and weft, giving 
^ ^ checks and other styles. 

* III. In figured designs for dresses, mantlings, vestings, shawls, 
rugs^auds, carpets, and tapestries. 

a. By using one or several series of extra warp yarns. 

b. By using one or several series of extra weft yarns. 

c. By using one or several series of extra yams in both 
, warp and weft. 

Each of these systems is capable of further subdivision ; but, 
as here given, they represent the principles of colouring the 
general classes of woven designs. 

5. Colour PheTurmena. — ^Under ordinary conditions, light i^ 
essential to colour apprehension. Diversity of hue may be 
made evident to the mind by mechanical agitation of the optic 
nerves in a darkened room. Of course, such an experiment is 
only useful as showing the media by which colour sensations 
are rendered visible, or rather conveyed to the mind. 

The colour of an object is determined by three things: the 
nature of li^t, the physical properties of the material on which 
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light falls, and the power of the observer’s eye. These ar# 
obvious conditions. Change the light from brilliant daylight 
to gaslight, and a richly coloured fabric undergoes several 
modifications— the hues suffer in brightness and lose a measure 
of their co-relative value. Or, by using a mono-chromatic light 
(that from burning sodii/m is a compound of two yellow lights 
of similar quality in the spectrum^), coloured objects may be 
changed to a similar hue. That colour is affected by the 
nature of the material has been stated in reference to fibres 
of wool, cotton, and silk. 

Incapacity to correctly distinguish the hues, tones, and tints 



Fig. 2. 


of colour is caused by some affection of the retina. Training 
and practice in the matching and blending of colours may 
enhance the acuteness of colour vision. The Gobelin tapestry- 
weaver will select, without hesitancy, from a bundle of bobbins 
of tints of material of the same hue or colour, the one he 
requires. Similarly, the carpet -weavers of Donegal — after 
a period of training — will unerringly manipulate a varied 
assortment of delicate colours. 

“Light is due to waves — or other periodic disturbances, 
whose recurrence resembles that of waves — in the ether of 
space; and just as air- waves of a certain definite frequency 
of recurrence will induce in the ear the sensation of a sound of 


' Colour ” ; Charnber^ Encyclopadia. 
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& particular pitch, so will the impact of * ether- waves ’ of a certain 
particular frequency induce in the eye a sensation of light of 
a particular colour.” ^ 

The extreme visible red in the spectrum is produced by 392 
billions, and the extreme visible violet by 757 billions of waves 
per second. The table gives the wave frequency of the spectral 
colours 


Table II. 

Wave Frequency of the Spectral Colours. 


^Red 

. 492*4 billions per second. 

Orange red . 

. 4841 

Orange . 

. 503-3 

Orange yellow 

. 511-2 

Yellow . 

. 517-5 

Green . 

. 570 

Blue . 

. 591-4 „ 

Cyan blue 

. 006 

^ Blue 

. 635-2 

Viplet blue . 

. 685-8 

Puce violet . 

. 740-5 „ 


As lihe frequency of the vibrations increases, or as they are 
diminished in length, the visible colours of the spectrum are 
produced. Just as the pitch of a musical instrument depends 
upon the celerity of the wave it produces, so the colour of an 
object is subjective to the length of the undulations transmitted. 
This analogy between the phenomena of sound and light has 
led some colourists to attempt a scheme of colours based upon 
similar laws to musical harmony.^ 

6. Analysis of Light — When a pencil of sunlight passes 
through a prism horizontally fixed, as in fig. 2, it is decomposed, 
and produces on the screen the colour spectrum A , Plate I. In the 
intervals between each hue there is a gradation to which the colours 
are severally susceptive. Red passes, through a diversity of tint- 
ing, into orange, which graduates into yellow ; and green, green 

^ Abney’s Colour Meamrement and Mixture. * 

* Wilkinson’s Harmonious Colo wring. 
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blue^ Wue, indigo, and violet occur in succession,^ all softly toning 
into oach other. The purity and intensity of each colour wUl 
be observed. 

A second and useful experiment may be made as follows : — 
Place a piece of black cardboard, about an inch wide and a few 
inches in length, on a white ground, and view it through 
the edge of a prism. If this experiment be correctly made, a 
result will be obtained corresponding to B, Plate I. The 
edge nearest the observer produces the violet, blue, and green 
side of the spectrum, while the opposite edge gives red, orange, 
yellow, and pale yellow — these two series of spectrum colours 
of distinct qualities being divided by a narrow band of black. 



Fig. 3. 


Coldness is the distinguishing characteristic of the violet side, 
md warmness that of the red side; in the upper portion of 
}he spectrum are found the intense, ostentatious hues, while 
n the lower portion are the colours of a subdued, soft quality, 
bellow and green are beautifully toned. The former passes 
:rom a yellowish orange into a pure, bright tint, which is softly 
jhaded off into white. Green, on the front edge of the black 
ine, is similarly graduated in hue, but as the band of this colour 
f not so broad as the yellow strip, its shadings are not so exten- 
dve ; still, it imperceptibly changes |i^m deep into pale green, 
md diminishes in intensity until it^’^Siappears in white light. 
3ne feature oi*ffeis experiment will at onciWtie observed, namely, 
)he briiliance and richness of coloured . li||hts, when compared 
vitb; conrespyiding colours oWiiined by pgments or ^dye sub- 




X * spectru m 

= SPECTRUM RESULTANT FROM V™ A STRIP OF BLACK 
ON A WHITE SURFACE THROUGH A PRISM 
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stances. Bloom, depth, and purity of hue characterize the 
former; but however the latter are produced, they seem, in 
comparison, to be lacking in fulness, intensity, and brightness.^ 

7. Utility of Prismatic Experiments . — Experiments with the 
prism afford suggestive exercises in colour blending. Seeing 
that the results of these experiments are richer by far than 
those obtained by pigments, and always harmonious in tone, 
they are calculated to enhance appreciation for pure and 
lustrous colouring. For the purpose of successful manipula- 
tion of prismatic experiments, and of viewing in a suitable 
manner the effects that may, by this means, be produced, a 
piece of black velvet or cloth should be employed, and patterns 
cut out of white cardboard placed on it, and then the design 
thus arranged examined through the prism. The more ingenuity 
exercised in pattern origination, the more pleasing the com- 
binations resultant. Fig. 3 illustrates the class of designs 
adapted for this work. Form and arrangement should be of 
the most elementary kind, and the whole pattern clear aftd 
pronounced, in order to allow of a complete development of the 
colours formed on the respective edges of the various figures. 
Iifbermingled, diminutive patterns give confused and indistinct 
effects^ On the other hand, broad and large designs yield 
lustrous colourings, which the experimenter may feasibly 
dissect, and which teach principles in colour arrangement, 
harmony, and contrast, of utility in pattern production. 

When the pattern in fig. 3. is viewed through the refractory 
angle of a prism at a distance of about two feet, and about 
three times larger than here sketched, it forms an interesting 
assortment of colourings and tinted effects. Any description 
of this experiment, however concise and clear, can only afford 
a vague idea of the real appearance of the pattern when pris- 
matically examined. Still, to assist the reader to make the 
experiment accurately himself, a detailed analysis is given. 
Treating of the different sections of the patterns, the edge of 
band A, nearest the observer, should be considered fir^, which 
commences wij;h pure green, running through blue, purple, 
deep violet, and crimson. The crimson results from the violet 
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rays of this edge blending with the intense red rays of thb 
further edge of band A. 

Small Lines B and C, The former begins with crimson, 
which successively changes into scarlet, orange, and yellow, a 
small strip of white separating these colours from tliosb of 
band C, which consists of various tints of green and orange. 

Diamond Figures of Band A. The front edges of these 
are tinted with scarlet, orange, and yellow, and the opposite 
edges with various shades of green. 

Circles of Band D. First, as to the edges nearest the 
observer. These are coloured with emerald-green and gi-ass- 
green. It will be noticed that the green in this section of 
the pattern is distinct from that produced by the front edge 
of band A, being, as stated, more grass- than sea-green. 
Its peculiar tint results from the orange rays of the upper 
edge of band C intermingling witli the green rays of the 
circles. As the centres of the circles are approached, green 
is* succeeded by blue, purple, and black. Second, as to the 
distant edges of the circles. At these points red, crimson, scarlet, 
and orange — the latter colour graduating imperceptibly* into 
yellow — all occur. It is notable that the yellow hue is some- 
what dingy, being adulterated with other colours. Compare it, 
for example, with the yellow resulting from the extreme e^ge of 
this diagram. Its dulness and impurity are due to certain colours 
intermingling with it. Thus, the space between the extreme edge 
of the circles and band E is so limited, that the yellow rays of 
the. circular objects combine with the green rays of the latter, 
and, as a consequence, the yellow suffers in purity and luminosity. 

Bands E, F, and the Front Edge of G. These, very closely 
‘ i^mbling strips B, 0, and A, require no description. 

I Extreme Edge of Band G: Here the red side of the spectrum 
is seen in its intensity and lustre; it begins with deep red, 
which gradually verges into orange, and the latter into yellow. 

This simple experiment demonstrates the value of prismatic 
results. All colourists should study shade combinations through 
these media. Analysis of the colourings obtained in this 
manneii increases the acuteness of the faculty of discrimination 
of the brilliance and depth of hue of individual colours. Though, 
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in practice, the textile designer has to deal exclusively with 
pigments and dye substances, yet the intensity and beauty of 
the combinations resulting from the decomposition of light are 
so novel and suggestive, that all desirous of cultivating aptitude 
for harmonious colourings will be at pains to multiply experi- 
ments of this class, which afford a true conception of what 
constitutes harmony and contrast in colours. 

That such compounds of spectrum colours have an applica- 
tion to textile design is evident from the specimens on Plate IL, 
in which tints of the pure or prismatic colours are used in 
silk fabrics. The mode of distribution is irregular, but this is 
done for the purpose of subduing the strength of contrast 
which would be formed if the colours were used on the basis 
of the experiment described. Two fabrics are given as examples 
on Plate II. No. 1, a silk ribbon, is produced by weaving in 
a bold warp rep or cord weave, the colours being arranged in the 
warp to give the intermingled shaded effect. The weft is a thick, 
yellow cotton yarn, but, owing to the weave structure, does Aot 
show on either the face or underside of the texture. In the 
second ei^ample. No. 2, the colouring is due to printing the wai*p 
prior to weaving. It has a similar intermingled composition, 
but ijie colour contrasts are harsher in tone. Both examples 
show the utility of prismatic colours in their purity, or when 
slightly subdued by tinting. 

8. Schemes of Colouring . — There are two important theories 
of colour — the Light Theory and the Pigment Theory. The 
former deals with the phenomena of colours, the attributes of 
light, and the laws which control the modification of the . 

, ^ V 

intensity, hue, and tone of colours. These varied phenomena 
are theoretically of value, but as they have few practical 
applications, the pigment theory of colouring is necessaril}?* 
adopted in the applied arts, and deals with colour as an 
active element in decorative design. Every possible shade 
and hue of colour may be obtained by mixing red, yellow, 
and blue in variable proportions, and, of course, by toning 
and tinting with white and black. Mixtures, of lights and 
pigments, h<jwever, do not give analogous results. Eambert^ 

1 Atkinson’s Phyna ; Tyndall's F-agmeids of Science. 
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is credited with being the first to discover and prove tha‘t 
the colours due to these two causes were rarely identical, 
and frequently widely dissimilar. His method of doing this 
consisted in using two coloured wafers, A and B (fig. 4), which 
were placed on a black surface, and a piece of ordinary glass, g, 
fixed vertically. It was “found that when blue and yellow were 
thus simultaneously seen, the rays reflected by them did not, 
when co-mingled, give green, but a whitish-coloured sensation. 
This fact was also subsequently elaborated by Helmholtz, who 
pushed his inquiries into the spectrum itself, and, by blending 

the lights, obtained valuable 
results. Blue -green, * when 

mixed with red, instead of 
giving a brownish or greenish 
grey, as with pigments, was 
found, like ultramarine blue 
and yellow, to also constitute 
white light. With pigments, 
a mixture of chrome yellow 
and ultramarine blue, in vari- 
able quantities, forms different 
tints of green. Microscopic examination of this compound does 
not reveal the separate particles of yellow and blue pigments, 
but simply the greenish hue. The real and obvious distinction 
between spectrum and pigment* combinations is that the former 
are additions, while the latter are subtractions. Knowing this, 
it will at once be evident that the colours obtained by these two 
methods cannot coincide. 

The following are some of the results of combining coloured 
•lights and pigments respectively : — 

Table III. 

Compounds of Colouked Lights. 

Red + green = yellow. Should the green be slightly bluish 
= white. 

2 red + green = orange, 

Greend- blue = sea-green. 

2 green + blue ^ greenish sea-green. 
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Table III. — continued. 

Blue + red = purple. 

2 blue + red = violet. 

Red + green + blue = white. 

2 red + green -f blue = white + red, or pale red. 

2 red + 2 green + blue = white + yellow, or pale yellow. 

Red 4- 2 green + 2 blue = white -f sea-green, or pale sea-green. 

2 red -h green -f- 2 blue = white -f purple, or pale purple. 

Table IV. 

•Colours resulting from Combining Pigments. 

Primaries. Secondaries, Tertiaries. 

Red "f yellow = orange. 2 R+Y+B,or 0-l-P = rus8et. 

Y ellow + blue = green. 2 Y -f R -f B,or 0 + G = citron or green- 

ish olive. 

Blue + red = piu'ple. 2B+R4-Y,orG-l-P = olive. 

9. Primary Colov/rs. — Writers on the pigment theory Dre 
all agreed as to the selection of the simple colours ; but scientists 
have* in treating of this subject, chosen several sets of hues as 
primaries! Young and Helmholtz take red, green, and violet; 
vermiUon, emerald-green, and ultramarine blue are selected by 
Maxwell. When the subject of colour is considered with a 
view to its practical application to the arts, it is needful to 
base all combinations on the scheme elucidated by Chevreul, 
Hey, Field, and others — that red, blue, and yellow (Plate 
III., Nos. I, 2, and 3) are primary colours, and all others 
the resultants of mixing them in variable quantities. For 
technical purposes, it is therefore only feasible to deal with ’ 
colour as it changes, according to the pigments combined 
hence red, yellow, and blue will be regarded as. primaries, ^ 
because, when mixed with each other and with^black and 
white, every possible shade of colour may be obtained. 

10. Compound Colours. — These are of two classes — secon- 
daries and tertiaries. The secondaries — green, orange, and 
purple (Plate HI., Nos. 4, 5, and 6)~-are composed of two 
primaries, while the tertiaries— russet, citron, and oli\ge (Plate 
III, Nos. 7, 8, and 9)— are composed of two secondaries. Orange 
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and purple produce russet or reddish brown ; orange and green 
produce citron or greenish olive; and green and purple, olive. 
On reducing these shades to their simple elements, it is found 
that they are each composed of three primaries, with one pre- 
dominating and giving tone to the colour. Russet, for instance, 
contains a double portion of red, for red^ is a constituent of 
both the orange and purple which enter into its composition; 
citron contains a double portion of yellow, and olive a double 
portion of blue. 

The hue or tone of a compound colour is determined by the 
proportionate quantities of the primaries combined in its pro- 
duction. For example, to procure a bluish green, blue must 
be the predominating and yellow the subordinate colour ; while, 
on the other hand, to obtain a yellowish green, yellow would 
be the predominating and blue the subordinate colour. Reddish 
or yellowish orange is got by increasing the red or yellow 
constituents of this colour; and bluish or reddish purple, by 
in^freasing the blue or red components of this secondary. This 
affords some idea of how colours are modified and multiplied. 
Taking the three secondaries and subjecting them to similar 
treatment, a diversity of shades will be found to result. 
Russet (Plate III., No. 7) is composed of two parts re§, one 
part yellow, and one part blue. It will be obvious that by 
varying these proportions another series of hues will result. 
By increasing the red constituent, the warmth of the colour 
is intensified; -by increasing the yellow, the reddish tone is 
neutralized; while an increase of the blue would add to its 
depth and saturation. Similar results are obtained by modify- 
ing the constituents of the other primaries. Thus citron — 
■composed of two parts yellow, one part blue, and one part red 
3 — may be changed to a yellowish, bluish, or brownish citron, 
according to the quantity of yellow, blue, or red used. Olive, 
which insists of two parts blue, one part red, and one 
part yellpw, varies from a deep olive-green, brownish olive, 
.to a yellowish olive-green, as tlm blue, red, and yellow^json- 
dltuaits' are increase. 

^e tertiary sbades are the most useful colours employed^ 
m toxtSe design^ Tbi&y are g6i&e|ally used for ground of 



Plate II 

SPECTRAL COLOURING OF FABRICS 

1. Woven-design Specimen 

2. Prlnted-yarn 
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the fabric, while the secondaries and primaries are utilized in 
enhancing the brightness of the pattern. 

11. Tlie Three Constants of Colour . — The three constants of 
colour are, purity, luminosity, and hue. If a piece of paper is 
painted vermilion and placed across the red end of the spectrum, 
it will be seen to be deficient in purity. Emerald-green and 
ultramarine blue papers, when compared with their respective 
sections of the spectrum, are found to be similarly defective. By 
mixing white light with the colours of the spectrum they may 
be so adulter^^ted as to correspond with, or match, those obtained 
by the use of pigments. Artificial colours are never perfectly 
pure — tEey always Contain some measure of foreign element, 
which can only be correctly determined by bringing them in 
contact with the colours of the spectrum. The second constant, 
Luminosity or Intemity, depends on the degree of light a colour 
reflects. Yellow, orange, and red represent the most luminous, 
and green, blue, and violet the least luminous end of the 
spectrum. It will be evident that it is possible to have two 
or more colours of the same degree of purity, but of different 
degrees of brightness. Two scarlets might both contain the 
same proportionate quantities of colour and of white light, 
and yqjr be dissimilar, simply on account of one being more 
intense in hue than the other. To match the two colours, 
the more luminous one would require to be exposed to a dull 
light, or the less luminous to a bright light. The third constant, 
Hue, is that special property which is caused by a deflnite re- 
frangibility of light, producing the colour proper. Green and 
red may be exactly of the same purity and brightness, but they 
are different in hue, each being produced by a distinct refrangi- 
bility of rays. 

12. Temperature of Colours. — The temperature of the 
spectrum colours is not uniform. It augments from violet to 
rid. Herschel, by exposing thermometers to the several tints 
of the solar spectrum, determined the temperature of each colour, 

^ and proved that, proceeding from the most refracted or violet 
end of the spectrum to the least refracted or red end, there is a 
succesfittve incre^ of heat. Besides luminous rays, the sun Remits 
a mass of invisible but potent calorific rays. Herschel, pushing 
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his thermometers beyond the visible red and violet rays, dis- 
covered the presence in the spectrum of ultra red rays of intense 
heat, and ultra violet rays of a less heat. The solar spectrum 
may therefore , be described as consisting of three distinct 
sections : First, of the ultra and invisible red rays ; second, 
of the luminous rays, red, orange, yellow, green, blue, and 
violet ; and third, of the ultra and invisible violet rays. Though 
it is thus evident that each spectral colour has a different 
temperature, yet it cannot be assumed on this basis that a red 
fabric will possess a greater degree of heat than a blue fabric 
composed of the same materials ; because all rays penetrating a 
coloured body are not luminous, and yet, 'whether luminous or 
non-luminous, they possess properties of heat. Were the rays 
absorbed by a coloured surface only luminous, then it would be 
possible, by estimating the measure of absorption, to determine 
the colour temperature. But the bulk of radiation from any 
luminous body consists of invisible calorific rays, regarding 
which colour teaches absolutely nothing. A fact that has to be 
taken into consideration is, that a body may be highly susceptible 
to one class of rays, but insusceptible to other classes. As it 
is generally known that black garments are more effective 
retainers of solar heat than white garments, it may be pointed 
out why this is the case. White clothes absorb the invisible rays, 
but reflect the luminous rays which constitute solar light. 
Black or dark clothes, on the other hand, not only retain the 
dark rays which penetrate them, but also the visible rays ; and 
hence they are that degree warmer than white fabrics of the 
same structure and material, as the difierence in the influx of 
temperature due to the absorption of luminous as well as invisible 
rays. Tyndall explains that if a white cloth were spread 
over the snow, it would even act as a shield to the latter instead 
of assisting it to thaw. Snow, which is ice in a powdered form, 
absorbs the dark rays with greater avidity than a white fabric ; 
aawi, as both the particles of snow and the threads of the texture 
reflect the luminous rays poured upon them, the snow would melt 
'sooner without the clotk than with it. Indeed it would be found 
tibat in a short time the cloth would occupy quite a prominence 
>»-the snow not covered by it thawing more rapidly than that 
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(Jver which it is spread. Should a black fabric of similar 
material be next placed on sunned snow, it would produce the 
very opposite results. Absorbing the luminous as well as the 
dark rays, -it retains more of the sun’s heat than the snow, 
which rapidly melts under it ; while the sun'ounding and un- 
covered snow remains comparatively unthawed and icy. Both 
the white texture and the snow are powerless as regards the 
luminous rays emitted by the sun ; the myriads of fibres compos- 
ing the former receive no warmth from them, nor can the ice- 
like atoms of the latter be melted by them. They, in a word, 
can only be changed by the dark rays. As to the black - 
surfflwied texture, there are different conditions to be taken into 
account. It is both an absorbent of the invisible and of the 
luminous rays, consequently dark materials not only attract but 
retain more of the sun’s heat than light materials. More than 
this cannot be stated with certainty about the warmth-yielding 
qualities of woven textures of various colours. 
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ATTRIBUTES OF COLOURS. 

13. Utility of a Knowledge of the Qualities of Colours — 14. Qu^ilificatious 
of the Textile Colourist— 15. Functions- of Pure Colours in Design— 16. Red : 
ite Characteristics — 17. Methods of Modifying Colours— 18. Derivatives of 
Red : their Q\ialities and their Province in Textiles— 19, Blue : its PTOpertios 
and Uses— 20. Derivatives of Blue and their Application to Woven Tex- 
tures— 21. Shades and Tints of Blue mixed with Shaded and Tinted Reds 
and Yellows— 22. Methods of obtaining Well-balanced Colourings— 23. Uses 
of Blue in Twist Yarns — 24. Points in the Apidication of Blue and Red to 
Textiles Summarized — 25. Attributes of Yellow — 26. Province of Yellow in 
"^oven Fabrics— 27. Derivatives of Yellow — 28. Secondary Colouns- 29. 
Green: its Attributes and Derivatives— 30. Tints of Green— 31. Orange: its 
Shades and Tints— 32. Purple. 

13. Utility of a Knowledge of the Qv/ditien of Colours^-^xi 
order to apply colours artistically to woven fabrics, ope must 
be conversant with the attributes of the tints, tones, and hues of 
colour the technologist uses in his work. More is requisite than 
a mere acquaintance with the technical details which lie at the 
basis of the construction of useful and decorative fabrics : this 
knowledge must be supplemented by practice and training in 
the blending of pure and other shades, and in the origination 
of novel schemes of colouring. Exact*knowledge of the quality 
and application of colours, and of the laws which determine 
harmony of colouring, is indispensable to the successful textile 
designer. The pattern originator must display in his work a 
reliable conception of the province of colour in woven style; 
this is as essential as it is to the manufacturer to have regard 
to the chemical composition, physical structure, and clothing ^ 
qualities of the materials used. As in blending wools and other 
hbred, the nature and properties of each are tak^n into account, 
so in colouring woven manufactures, the attributes of the several 
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^ades and the method of arrangement require to be carefully 
considered. 

14. Qualifications of the Textile Colourist — One of the 
primary qualifications of a colourist is natural aptitude for his 
work. To “ feel ” or appreciate harmony and contrast of colour, 
the eye of the observer must convey to the mind an accurate 
impression of the ensemble of shades visible. Two things are 
requisite—intuitive and acquired taste for colouring, combined 
with practice in textile designing. Yet these are insufficient. 
They may enable one to judge of the purity of colours, or of 

* the degree in tone between two or more hues ; but this faculty 
for matching of colours, or of colour discrimination, however 
acute, does not constitute that sense for harmony of colouring 
which would make it a transgression of nature for a designer 
to originate incongruous colour compounds. Another quality is 
needful. It may be said to be practically, if not wholly, an 
intuitive talent, for it may be displayed in the work of those 
who possess but slender knowledge of the laws and theories^ of 
colour. There must be taste or genius for colouring. Such is 
the perfection in which some designers have this natural faculty 
f^>r colour blending and application, that they are a law in them- 
selves. Natural talent is the source of inspiration. This faculty 
is invariably the better for culture. As a capacity for music 
may be developed by training, so a power for colouring may be 
augmented by studying hannony and contrast, and the general 
principles of the science as they relate to the development of 
patterns in the loom; consequently, though culture may not 
create that acuteness of conception exercised by those who have 
an intuitive bent for harmonious assortments of hues, yet it may 
result in producing a passable, if not a proficient colourist, and • 
is, moreover, calculated to direct even the naturally talented to ^ 
a judicious selection and use of materials. 

15. Functions of Pv/re Colours in Design . — Before treating 
of the attributes of Jiter primary and secondary colours, namely, 
red, blue, yellow, ^- 0 en,Wfiing 0 , and purple, it may be useful to 
allude to the a|)plication of these bOJpurs to the various types of 
woven decora4aOn. Some designed rarely use sucji hues, 
unless tempered with -4hite or b|ick, that they seem to 
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entertain an idea that they can only be made to yield strong 
and harsh contrasts. Certainly this is likely to occur if they 
are not combined with* due regard to intensity and quantity of 
hue, the methods of distributing the several colours, and the 
relative effect they have on each other in the woven fabric. 
Bright colours should always be applied to textures for the 
purpose of imparting tone and character of pattern. Though, 
generally, they do not form the groundwork of the style, yet 
they should give additional lustre to the design. What such 
hues are in decorative and pictorial art, they are also in loom 
productions when skilfully employed. 

Showy styles in which the primaries or bright colours are 
present, result more from the system of combination practised 
than from excessive brightness. The Indian shawl — or the 
Paisley imitation — and the Turkey or Persian carpet, not in- 
frequently consist of designs composed of the most brilliant 
shades producible in the dye vat. In the former, in addition to 
a play on certain figures, which are generally unique in arrange- 
ment and ingeniously grouped, there is a depth and fulness of 
tinting that seems to possess all but a permanent freshness. As 
to the Eastern carpet, it contains a large diversity of colours, 
and mostly of a bright tone, but still the general effect is 
pleasing and cheerful. To what are the congruity of tone and 
richness of colouring due in these textures ? This law is 
observed in their composition : the quantity of each colour used, 
depends entirely on the position it occupies in the pattern and 
on its intensity and quality; while the several shades are so 
blended that when the carpet or shawl is viewed in its entirety 
the' whole is harmonious in result. This is the general effect 
< sought after in tweeds and all classes of fancy fabrics. If scarlet, 
j blue, green, crimson, or orange were applied to a woven design, 
— though decidedly stronger in hue than the shades forming 
the bulk of the fabric— while tingeing the pattern with a fresh- 
ness of tone, they should not be allowed to unduly attract the 
eye. The use of twist yams very largely facilitates the produc- 
tion of congruous combinations, in which bright colours play a 
prominent part in the composition of the pattern. By employing 
these thread, the colours may be broken up, in which form they 
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in these compositions is the brightening or toning hue.* In 
applying red tints to worsted and woollen fabrics, they should 
seldom occur in patches or in continuous lines of a check arrange- 
ment, but they should be more or less intermittent in effect.^ 
It should be borne in mind that in these fabrics it is not 
loudness or showiness, but neatness of style, that is sought 
after, yet the quality of brightness must not be lacking. In 
the form of twist yarns, reds and scarlets may be made to 
produce exactly the general toning required. This mode of 
applying this colour is particularly well adapted to textures 
of a cheviot and tweed description. Worsteds require different 
treatment. One method of introducing reds into these .fabrics 
consists in using silk yarns, and simply bringing them on to 
the surface to form a bright spot or minute line of colour. 
In silk, cotton, and some kinds of linen textures, this primary 
is used in larger quantities, and more liberally displayed in 
patterns composed of these materials, than in the ordinary run 
of woollen and worsted fabrics, 
being such a potent and bright colour, it is of utility in 
the blending process of manufacturing, when several shades of 
materials are combined to produce a mixture yarn^ Som^ 
mixtures or blends of this class contain scarlet wools, which, in 
whatever fonn they occur, give tone and quality to the combina- 
tion of which they form a part. A variety of tints and 
shades results from mixing red in different quantities with 
black or white, and also an extensive range of hues from com- 
bining it with other colours. Still, pure red is not so 
liberally used in textile work as its derivatives: thus, it 
unites with yellow and blue in the production of orange and 
epurple. Should a small quantity of yellow be added to red, it 
^gives scarlet, while the addition of a small quantity of blue 
produces crimson. The richness and luminosity of the scarlet 
are determined by the proportion of yellow added; and the 
depth of the crimson by the amount of blue entering the 
mixtures. Both in scarlets and crimsons, a considerable diversity 
of hues is obtainable. Before either of these colours is pro* 

* Tiirtaps are special forms of checks in the colouring of which this principle 
is not observed. • 
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duced, red undergoes a series of gradations of hue. In the rose, 
there is displayed to perfection the various modifications in tint 
and shade of which this colour is susceptive. Scarlets, crimsons, 
maroons, russets, and browns are all hues employed by the 
weaver that obtain tlieir prevailing tint from this primary. 

17. MefJu>d8 of Modify mg Colours . — pure colours, such as 
red, blue, yellow, orange, green, and purple, may be subjected to 
three kinds of modification : first, they may be darkened in 
tone; second, lightened in tint; and third, changed in hue. 
If, for example, black is mixed with red in various proportions, 
it produces tones or shades of this colour, while an admixture of 
white with red yields different ti 7 its of red. To alter the hue, it is 
necessary to blend it with some other colour, such as blue, when 
various shades of full-toned crimsons result. In blending, and 
also in the arrangement of colours in the warp and weft of the 
woven fabric, the phenomena underlying the changes producible 
in the tone and tint of a colour have to be taken into considera- 
tion. Black and red wools when scribbled together give a daik 
brown or reddish-brown mixture, according to the (quantities 
of the respective shades entering into the combination ; on the 
otjier hand, if white and red wools are blended, a mixture 
of a pinkish character is obtained. Hence it is clear that the 
same principles which determine the alteration in the shade, 
tint, or hue of a colour when pigments are combined, also regulate 
the results due to mixing several colours of textile fibres. 

Strictly speaking, white and black cannot be designated 
colours, being merely representative of the principles of light 
and darkness, and acting, in the multiplication of shades and 
tints, as the great modifiers of colour. Such is their province in 
the rdle of colour production. In design, they are indispensable 
in mellowing certain combinations of hues, and in giving 
precision and clearness to specific sections of a pattern. As 
ground shades they are also useful. Light colours appear 
bright and distinct on black surfaces; while deep colours, 
such as blues, purples, and reds, appear intense and clear on 
white materials. So that by a proper use of these shades it is 
possible, in the first place, by the process of mixing thenr with 
bright colours, "to produce a variety hues; and, in the 
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- second place, by introducing them into the warp and weff of 
the pattern, to impart smartness and lustre to the colours 
employed. 

18. Derivatives of Red: their Qualities and their Province 
in Textiles. — By the derivatives of a colour, are signified those 
shades and tints which* result from mixing it with- various 
quantities of white or black. Those obtained from red are both 
numerous and important, being specially useful in the production 
of woven effects. They comprise both ground and fancy hues. 
First, in the category of the derivatives of this primary, are 
those shades produced by toning it with black. A few typical 
specimens of these are given in Nos. 1, 2, and 3, Plate I¥. The 
brightest shade (No. 3) is compounded of three parts of red and of 
one part of black; the medium shade (No. 2) of equal (juan titles 
of red and black ; while in the dark brown (No. 1) black pre- 
ponderates, the proportions being one part of red to three parts 
of black. Such shades of brown may be used as ground colours, 
birib the two latter are the most appropriate for this purpose. 
Shade 3 is, however, frequently employed with good results 
in dress fabrics for the foundation of the texture. Some excellent 
colourings ensue from their combination. The two extremes-j- 
Shades 1 and 3 — when employed in the same style give a softly 
toned pattern. A less pronounced contrast ensues from*a com- 
pound of Shades 1 and 2, or Shades 2 and 3. In combina- 
tions of this kind, there should usually be a larger quantity 
of one colour element than another. Another method of com- 
bining these shades consists in introducing the three into one 
pattern. For example, if twelve threads of Shade 1, eight 
threads of Shade 2, and four threads of Shade 3, were woven 
together and checked over in the weft by a similar arrange- 
ment of yams, a neat design would be obtained. It might 
be changed by taking four threads of Shade 1 instead of 
twelve, and twelve threads of Shade 3 instead of four. In the 
former style the dark brown would preponderate, but in the 
latter the light brown, the quantity of the medium hue being 
the same in each instance. These illustrations demonstrate 
the utility of these shades and the systems on which they 
are amalgamated in pattern construction. 



ATTRIBUTES OF COLOURS. 


27 


•tL tints Nos. 4, 5, and 6, on Plate IV., are characterized 
by brilliance and intensity of tone, making them adapted 
for imparting lustre and richness to design. Like the colour 
from which they obtain their specific tint, they are ostentatious 
and potent in effect. While the shades given in Nos. 1, 2, and 
3 are all darker in tone than the original red, these tints are 
lighter on account of the entrance of white into their composi- 
tion. Thus they are made up as follows : — 

Tint 4, Plate IV. — 1 part of red and 3 parts of white. 

Tint 5, „ „ — 2 parts of red and 2 parts of white. 

Tint 6, „ „ —3 parts of red and 1 part of white. 

Bright tints of this kind are extensively used in figured 
weaving, as in the manufacture of vestings, silk neckties, dress 
fabrics, and trimmings. Sometimes in the latter description of 
textures they form the pattern proper. In the ordinary run of 
woollen and worsted cloths they are, however, only sparingly 
employed, and that in the form of twist yarns. Amongst the 
varieties of twists which can be produced by combining two or 
more of these shades and tints of red, the following are selected 
as suggestiye illustrations : — 

I. — One thread of Shade 1 twisted with one thread of Tint 
♦ 4, Plate IV. 

II. — One thread of Shade 1 twisted with one thread of Tint 

6, Plate IV, 

III. — One thread of Shade 2 twisted with one thread of Tint 

5, Plate IV. 

IV. — One thread of Shade 3 twisted with one thread of Tint 

4, Plate IV. 

V. — One thread of Shade I ; one thread of Shade 3 ; and one 

thread of Tint 4, Plate IV., twisted together. 

Each of these compound yarns, in worsted, woollen, or cotton 
materials, is capable, when judiciously applied, of contributing to 
the quality of woven pattern. 

Another section of manufacturing in which these derivatives 
are employed is in the blending process, or in the production 
of fancy mixture yarns. • 

19. Blue: its Properties and Uses, — Blue (No. 2, Plate III.) is 
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one of the most valuable colours used by textile designers. 111 
dark shades it is utilized for the ground of patterns ; in medium 
shades it is employed for mellowing and toning purposes ; while 
bright blues convey freshness and force of colouring; so that 
this primary has three distinct functions in textile designing. 
In each of these, it will be indicated what its properties are 
as a colour, and the relation it sustains to other shades with 
which it may be combined. 

Unlike red, which is decidedly a warm colour, the quality 
of blue is cold and retiring : this distinguishes it from" yellow, 
orange, and red, which produce a sensation of warmth. 
Resembling violet and purple, it is indistinct and neutral in 
a declining light, but strong and brilliant in a bright light; 
hence, when applied to light grounds, it is not only pronounced 
in hue, but is quite distinct from other shades, while on a dark 
or black surface it is both mellow and lustrous in effect. 

Its property of “ coldness renders it a useful shade for sub- 
dcing the redness of tone of some colourings; for it in some 
degree neutralizes the warm hue of the browns, maroons, russets, 
or other shades forming the pattern in which red is prevalent. 
This does not, however, indicate that red and blue harmonize ; 
on the contrary, whenever these two colours are associated in 
large quantities, the resultant composition is somewhat in- 
congruous; but that when combined with browns and russet 
olives, or shades in which the red tint is assimilated by the 
quantity of black they contain, blue can be made to yield 
excellent coloured effects. Pure blue, like pure red, is not so 
largely used as its derivatives, still it has a place in textile 
designing. This is principally as a fancy yarn, when it gives 
freshness and bloom to the pattern. It is also employed as a 
ground colour in the manufacture of fine silk fabrics, and as the 
figuring colour in certain makes of fancy worsteds. 

20. Derivatives of Blue and their Application to Woven 
Textures . — If blue is mixed with black, shades of ail indigo 
charaeter result; but, if mixed with white, peacock blues, ^ 
lav^ders, and pale blues are formed. Some few examples in 
both these types of derivatives may be considered. From the 
serieaof dark or shaded Slues ttoee« examples have been selected. 





f! 


Plate IV 

TONES AND TINTS OF THE “PRIMARIES” 

1, 2. 3. Tones of Red 4. 6. Tints of Red 

7. 8. 8. o 
13» 14. 18. .. 






ATTRIBUTES OF COLOURS. 


namely, those in Nos. 7, 8, and 9, Plate IV. The first consists of 
one part blue and three parts black ; the second (No. 8) of two . 
parts blue and two parts black ; and the third (No. 9) of three 
parts blue and one part black. Shade I (indigo) is a useful colour 
for piece-dye goods, as well as for the^grounds of fancy fabrics. 

By studying this method of mixing, it will be observed how a 
pure and intense colour may be gradually darkened in shade, or 
— if white is added — gradually lightened in tint, until it closely 
resembles black or white, as the case may be. This system of 
varying the tone of a colour makes it feasible, by a proper assort- 
ment of hues, to produce stripes or checks in light or dark shades. 
Take, for example, the three blues given in Nos. 7, 8, and 9 on 
this Plate. If these are put together thus: eight threads of 
Shade 7, eight threads of Shade 8, and eight threads of Shade 9, 
a shaded blue check will result, which in worsted, woollen, 
or cotton yarns, gives a satisfactory pattern. Let the warp 
thus arranged be crossed with similar quantities of the respective 
shades, and checks of the several blues will be formed in the 
fabric. This plan of colouring produces checks of equal pro- 
portions of the different shades ; but, if needful, these might be 
eJSisily got in various dimensions, say, for instance, the darkest 
check ^about three-quarters of an inch in size, and the remaining 
two checks half an inch. 

A few of the principal tints of blue, got by mixing this primary 
with white, in the same proportions as the shades just described 
were produced by mixing it with black, are Nos. 10, 11, and 
12, Plate IV. The white has given them a softened and 
mellowed tone, having neutralized that forcible and striking < 
attribute which characterizes pure blue. On comparing them ^ 
with the original colour from which they result (No. 2, Plate III.), 
the degree tp which white subdues and mellows bright hues® 
with which it is blended will be evident. Tints of this class 
are used in various ways in designing. Some styles in 
silk handkerchiefs are producible by the exact depth of 
hues seen in the illustration — these weights of colours form- 
ing congruous and evenly-balanced patterns. They are also 
largely employed in cotton textures. One example of this type 
of combination is given in No. 1, on Plate VII. This is a sketch 
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of a fabric made of cotton yams. The warp is light blue — Tint 
10, Plate IV.—and the weft a deeper blue, or Tint 12. The 
neatness of this colouring is due to the soft contrast between 
the tints of the warp and weft yarns. 

21. Shades and Tints of Blue mixed with Shaded aiid Tinted 
Red and Yellow. — In the styles in which blue is emplo 3 ^ed for 
ground purposes, indigo shades are invariably used. Blue, how- 
ever, is not a foundation colour that admits of much diversity 
of tinting. To succeed in its application to the grounds 
of patterns, a good range of browns, olives, and greys is 
important. With shades of the olive class it gives the most 
marked contrasts. This is due to yellow being the prevailing 
tint of this compound hue. But it also mingles harmoniously 
with certain tints of grey and brown. Patterns in which these 
shades are arranged as in Tables V. and VI., in woollen, 
worsted, cotton, or silk yarns, illustrate the methods of com bin- , 
ing blue effectively with different shades and tints of red and 
yellow. In Table I. the combinations of shades are included; 
but in Table II. will be found the tints of red, blue, and yellow. 
The colours are given in groups of six threads, and would, 
providing the arrangements appended were carried out in the 
weft, produce a series of clearly developed check effects. 

Table V. 

Compounds of Shades or Tones of Colour. 

(a) Shades of Blue and Red {Plate IV.). 

Ex. I. Dark shades. 

Black preponderating. 

6 threads of dark blue (Shade 7). 

6 „ „ brown (Shade I). 

Ex. 2. Medium shades. 

Black and Blue, and Black and Bed equally mixed. 

6 threads of medium blue (Shade 8). 

6 brown (Shade ^). 
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Table V. — continued. 

Ex. 3. Lightish shades. 

Blue and Bed preponderating. 

6 threads of toned blue (Shade 9). 

6 „ light brown (^hade 3). 

(h) Shades of Blue and Yelhw (Plate 1 V.). 

Ex. 1. Dark shades. 

Black preponderating. 

6 threads of dark blue (Shade 7). 

6 „ „ olive (Shade 13). 

m 

Ex. 2. Medium shades. 

Black and Blue, and Black and Yellow e(|ually mixed. 
6 threads of medium blue (Shade 8). 

6 „ „ olive (Shade 14). 

Ex. 3. Lightish shades. 

Blue and Yellow preponderating. 

6 threads of toned blue (Shade 9). 

6 „ „ olive (Shade 15). 

Table VI. 

Compounds of Tints of Colour. 

(a) Tints of Bhie and Red (Plate lY.). 

Ex. 1. Very light tints. 

White preponderating. 

6 threads of pale lavender (Tint 10). 

6 „ „ salmon (Tint 4). 

Ex. 2. Light tints. 

Blue and White, and Red and White equally mixed. 
6 threads of lavender (Tint 11). 

6 „ bright salmon (Tint 5). 

Ex. 3. Deep tints. 

Blue and Red preponderating. 

6 threads of tinted blue (Tint 12). 

6* (Tint 6). 
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Table VI. — continued. 

(b) Tints of Blue and Yellow {Plate IV.). 

Ex. 1. Very light tints. 

White preponderating. 

6 threads pf very pale yellow (Tint 16). 

6 „ pale lavender (Tint 10). 

Ex. 2. Light tints. 

Blue and White, and Yellow and White equally mixed. 

6 threads of lavender (Tint 11). 

6 „ pale yellow (Tint 17). 

Ex. 3. Deep tints. 

Blue and Yellow predominating. 

6 threads of tinted blue (Tint 12). 

6 „ „ yellow (Tint 18). 

22. MetJiods of OhUxining Well-balanced Colownngs. — From 
these Tables it will be evident that if the shade of blue is 
modified, that of the combining colour is also changed. Unless 
this rule is adhered to, the arrangement adopted will give incon- 
gruous results. Only a certain depth of blue harmonizes with 
a corresponding depth of brown and olive; if one predomi- 
nates over the other, the colouring becomes deficient and 
displeasing to the eye. For example, if Shades 1 and 9 and 
Tints 4 and 12 were blended, the result would not be so mellow 
as if Shades 1 and 7 and Tints 4 and 10, as in the Tables, 
were combined. The reason for this is that, in the first instance, 
a shade of red in. which , black preponderates is used with a 
shade of blue in which blue preponderates ; while, in the second 
instamce, a tint of red in which white preponderates is associated 
with a tint of blue in which blue preponderates ; whereas, to 
produce a perfect balance of colour — that is, providing the 
quantities of the respective colours are equal—it is necessary for- 
the shades qr tints combined to contain exactly the same quantities 
of black and white, as in the combinations of Shades 1 and 7, • 
and lints 4 and 10 of Plate IV. 

Inlio eotobkiiiJfcioh given in Tables V. and VL is there a lack" 
of indeed, considering tke,,principle <m which they 
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have been obtained, this is almost impossible. Thus, take Ex. 1 
in Table V. Here, dark shades of blue and brown are associated. 
In both colours black preponderates ; that is to say, the former 
is composed of three parts of black and two parts of blue, and the 
latter of three parts of black and two p^rts of red. Providing 
the primaries blue and red (Nos. 1 and 2, Plate III.) harmonize, 
these sliades, which are their derivatives, will also mix well 
together. A test to which they can be submitted is to view 
them side by side. If slips of these shades are thus combined, 
they do not appear incongruous and harsh in tone, but possess 
a soft «nd mellow aspect, and in this consists the true character- 
istics of harmonious colourings. As the tints are worked out 
on the same system as the shades, they form useful compounds. 
In order that this important element of congruous colour effects 
may be clearly understood, let Ex. 1 of Table VI. be also briefly 
• examined. Such a combination can only yield an agi’eeable 
pattern. Whether these tints are blended in the wool or in 
the yarn, the resulting mixture is satisfactory. This arises 
from the weight or depth of colour of the respective tints 
being identical ; in other terms, the intensity of the tinted red 
is precisely the same as that of the tinted blue. In dress 
stuffs, tepnis flannels, fabrics for trimmings, silks, and extreme 
fancy textures, this blend of tints is invariably pleasing. 
Equally harmonious results may be arrived at by combining 
tinted red (No. 4) with tinted yellow (No. 16), or tinted blue 
(No. 10, Plate IV.) with tinted yellow. In each of these 
compounds, delicacy of tint and mellowness of hue are the 
prevailing qualities, 

23. Uses of Blue in Twist Yams . — Having now treated of 
blue as a ground colour, and also as a shade for blending with 
other hues to tone down a style or subdue its coloured aspect, 
it only remains to indicate its utility as a colour for twist yams. 
It is a valuable shade for this purpose. As it is a bright but not 
a showy colour, it is particularly suitable for fancy two- or three- 
piy yams. Twists in which red, yellow, or orange are used, have 
a tendency to overpower the general colouring of the pattern in 
which they appear, but this is not the case in fancy yams in 
which blue is the principal colour. Such twists, while impart- 
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ing lustre and freshness to the design, in no wise detract 
from its beauty of colouring, though that may be of a com- 
|)aratively subdued character. The following are a few ex- 
amples' in two-ply yams in which blue threads are employed : 
black and blue ; white and blue ; brown (No. 1) and tinted blue 
(No. 10); dark blue (No. 7) and tinted red (No. 4); blue and 
yellow; dark blue and shaded red (No. 3, Plate IV^; and 
medium blue and white. 

24. Points in tJie Application of Blue and Red to Textiles 
Sumrmrized . — The analyses which have been made of the use 
of blue and red in wov.en designs, have demonstrated that, when- 
ever primary colours are applied to textile fabrics in their purity 
and natural intensity, it is in comparatively small quantities. 
Brilliance of hue causes the application of primaries in large 
patches to textile surfaces to be undesirable. In dress fabrics, 
bright blue, red, and yellow have an important place. Mantlings, 
shawls, wraps, and travelling rugs also provide scope for a 
liberal use of these shades ; but in treating designs with colour 
for fabrics of the coating and trousering class, subdued and 
indefinite shades prove the most useful. Red and blue are 
valuable to impart tone and newness of character to the stj^le. 
The groundwork of the pattern should first have attention — ^the 
intensity and strength of the bright colours depending on the 
mode of application. Should the ground colouring of a pattern 
be strong and harsh, the addition of green or blue will, in some 
cases, give it a mellow quality ; or should it lack brightness, then 
red, orange, or yellow, if applied in small quantities and properly 
distributed, will relieve the heaviness of the colouring and impart 
the requisite freshness of aspect. Success in the use of pure 
colours is determined by the quantities in which they occur, and 
by the nature of the shades with which they are associated. 
Bright red, however sparingly employed, if applied to a mixture 
of brown or russet shades, cannot but form an incongruous 
colouring ; but if applied to an assortment of shades in which 
soft>tinted blues and greens are conspicuous, both harmony and 
cmitrast of composition would result 

2£ Attributes of FeMom.— This colour (No.o3, Plate III.) is 
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It is the most luminous tint in the spectrum. Purple is its com- 
plementary and contrasting hue. Intense yellow — rich, bright, 
and cheerful— ‘heis the same relation to light or whiteness as blue 
has to darkness. It lacks the lustrous quality of red and the 
retiring, mellow characteristic of blue, but possesses vividness 
and lustre. Luminosity and brilliance of hue limit its applica- 
tion to textile design; yet it has a sphere which no other 
colour can occupy. Thus, in patterns in which white yarns 
and light or delicate shades are employed, it is one of the 
most important fancy colours it is possible to introduce into 
the fabric. Mingled with such shades, it loses a degree of 
that prominence and individuality of tint which characterizes 
it when applied to patterns possessing dark and sombre 
grounds. 

Another (quality of this primary is vividness — no colour being 
comparable with it in this sense. Orange possesses this attribute, 
but not so largely as positive yellow. Its characteristic fresh- 
ness, but comparative lightness of hue, imparts to it a clear and 
decided tone on black or dark surfaces. Hence it is found 
that when yellow is blended with light and medium greys 
i«id lavenders, its property of lustre suflers in intensity; 
whereas, if it is applied to dark blue, dark brown, or black 
materials, its vivid attributes are forcibly distinguished. When 
these modifications, which this and other bright colours undergo 
according to the qualities of the several shades with which they 
may be combined, are clearly understood, the possible effect of 
their application to any pre-arranged scheme of ground colours 
may be estimated. Obviously there are three factors to be care- 
fully considered when employing primary hues ; first, the nature 
of the contrast resultant when the colours are placed on light * 
materials ; second, on medium -toned grounds ; and third, on 
textures composed of dark yams. Yellow is somewhat lessened 
in distinctiveness on the first, but improves in intensity on the 
dark grounds, being only slightly changed when arranged side 
by side with shades of a medium depth. 

26. Province of Yellow in Woven Fabrics . — Pure yellow is 
but sparingly used in textile designing. In tweeds and worsteds 
it is combined, to a limited exteilt, with other shades in the con- 
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struction of fancy twist and mixture yams. It is the principal 
colour in the following two- and three-ply yarns: black and 
yellow ; blue and yellow ; indigo blue and yellow ; dark grey and 
yellow; black, purple, and yellow; black, medium grey, and 
yellow; and black, red, and yellow. When used in this form 
it may add lustre and freshness to an otherwise sombre 
style. It possibly gives the best results in tweeds, where the 
fibrous nature of the texture helps to minimize its excessive 
brightness. Yellow is also applied as a self-coloured yam to 
certain styles of check patterns for woollen travelling mauds, 
shawls, and rugs. An example of a plaid pattern of this descrip- 
tion is given in Plate V. There are contrasts of dark green and 
red, dark green and blue, black and red, and also yellow as an 
intermediate colour between green and red, and as a checking 
colour on the black. Yellow is thus used for two purposes: 
first, as a divisible hue, contrasting with the green, and harmoniz- 
ing with the red ; and second, as the strongest contrast possible 
on*^the blfiwsk. It gives what may be termed the chief checking 
lines to the plaid, and produces freshness and lustre in . the 
style. These lines are of sufficient width considering the bright- 
ness and vividness of the colour, which are two qualities to bt 
taken into account when using colours in combination with 
other bright shades. 

27. Derivatives of Yellow . — These are both numerous and 
important. When blended with blue, as j)reviously explained, 
hues of green are formed, comprising myrtle green, sea 
green, emerald green, and grass green, all of which vary in 
tint according to the intensity of the bluish and yellowish 
elements entering into their composition. Yellow with red, on 
the ofJier hand, yields an assortment of scarlet and orange hues. 

^Yellow with white gives deKcate tints of a straw, lemon, and 
primrose class (see Nos. 16, 17, and 18, Plate IV.); while with 
black it fmrms many shades of an olive character, such as 
those supplied in Nos. IS, 14, and 16 on the same Plate. If 
it should be mixed with grey; it produces various tints of drab ; 
so t^t'^is primary is a very useful colour for blending with 
other Hues in the ptiioiduction of compound shades. « 

28. 8e(midarytloh^ — The attributes and functions of the 
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primaries in textiles have now been defined. The secondaries — 
colours resulting from mixing two primaries — possess quite 
distinct properties from the hues of which they are composed. 
Compared with the primaries red, yellow, and blue, they lack 
intensity and strength of hue. Still,* they are potent colours, 
and, as a consequence, only produce harmonious combinations 
when judiciously employed. As a rule, the stronger and the 
more intense a colour, the greater the skill required in its 
application to pattern or design. To use the secondaries in 
large quantities with success, some practice in textile colouring 
is essential. 

Of these compound shades, orange is the most ostentatious, 
being tinged with red; purple possesses depth and fulness of 
hue; and green is suggestive of freshness. Each colour is 
largely used in woven manufactures, the methods of applica- 
tion depending on the type of the texture. In silk ribbons 
and neckties, they are used as pure colours, and are also 
applied to cotton and flannel shirting styles, linen vestings, 
and fancy worsted shawls ; but when employed in the ordinary 
t^pes of woollens and worsteds, they are somewhat subdued by 
mixing with white or black, or they may form one of the threads 
in a fancy twist yarn. The qualities of each colour will be 
considered separately. 

29. Green: ita Attributes and Derivatives . — This is a useful 
secondary colour. In the Light Theory of Colouring, it is a 
primary hue ; but it is already understood that, according to the 
Pigment Theory, green is not a simple, but a compound colour 
resulting from the admixture of the pigment yellow with the 
pigment blue. Greens may also be obtained by the same process 
in the dye vat. Thus the texture or material may primarily be 
treated with the blue colouring matter, such as indigo, and 
subsequently with the yellow dye-ware, such as weld or old 
fustic. 

In Nature, green is the most extensively distributed colour, 
but in the decorative arts, unless modified, it has not % wide 
application. As a colour it combines the qualities of it&u com- 
ponent hues — blue and yellow — for it is at once fresh, bright, 
.and cheerful When ibssociated with the various shades and 
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tints of red, harmonious and contrasting combinations ensue. 
Amongst the shades used in textiles derived from this secondary, 
are myrtle greens, olive greens, slate greens, and dark greens. 
Colours of this description are useful in textile wotk. 

The spectrum green i8 only applied to extreme fancies, and 
then chiefly as an extra, spotting, or figuring yarn ; in tweeds 
and worsteds, however, it forms an appropriately coloured yarn 
for twisting with other threads of such shades as will neutralize 
a degree of its intensity and lustre. In fact, green is one of 
the most useful colours for twisting purposes employed in 
textile designing: such twists as black and green, scarlet and 
green, and white and green illustrating its utility in the pro- 
duction of fancy yarns for tweeds. 

Derivatives of green, due to its admixture with black, com- 
prise a fair diversity of medium and dark shades which are 
employed as ground colours, and also for piece-dye textures. 
Three examples in such shades are Nos. 1, 2, and 3, Plate VI. 
In the first, black is the preponderating element, but in the 
third, green is the prevailing hue. With the red browns given 
in Nos. 1, 2, and 3 on Plate IV., they form perfect contrasts. 
The most pleasing combinations are those in which the greenish 
derivatives are blended in equal quantities with the reddish 
browns as follows: dark green (No. 1, Plate VI.) with dark 
brown (No. 1, Plate IV.) ; medium green (No. 2, Plate VI.) with 
medium brown (No. 2, Plate IV.); and toned green. (No. 3, Plate 
VI.) with light brown (No. 3, Plate IV.). An endless variety of 
striped and checked patterns in woollen, worsted, and cotton 
materials is got by combining these shades on the lines just 
indicated. Some excellent ground twists result from combining 
dark brown (No. 1, Plate IV.) and toned green (No. 3, Plate 
VI.); dark green (No. 1, Plate VI.) and light brown (No 3, Plate 
IV.) ; and medium green (No. 2, Plate VI.) and medium brown 
(No. 2, Plate IV.), 

30. Tmte of Oreen^ — ^The admixture of green with white results 
in the formation of tints of pea-green. (See Nos. 4, 5, and 6, 
PlatetVI.) These blend harmoniously with the tinted reds 
giv^ on Plate IV. For example, the pea-greSn, No. 4, Plate 
Vhi wben Uended with the wliitish pink. No. 4 of Plate lY., 
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the pale green, No. 5, Plate VI., with the rose colour, No, 5, 
Plate IV., and the tinted green, No. 6, Plate VI,, with the 
tinted red, No. 6, Plate IV., all form satisfactory contrasts. As 
the tints of the respective couplets perfectly balance, being of 
the exact depth of hue, they constitute mellow and choice 
combinations. Though these tints are not extensively employed 
in fancy woollen and worsted fabrics, still there are some 
classes of these textures in which they are used for ground 
purposes. One illustration of this kind is pattern No. 2 on Plate 
VII. The twilled ground of the fabric is a similar tint to 
No. 4, Plate VI., while the spotting yarns are two-ply, namely, 
ban and white, and crimson and wliite twists. The white 
feature of the colouring serves a twofold purpose: first, it 
neutralizes and subdues the intensity of the crimson and 
tan threads; and, second, it imparts precision to the mottled 
figuring. 

31, Orange: its Shades and Tints , — Next to red, orange 
(No. 5, Plate III.) is the most intense, showy, and potent colour. 
It is closely allied to both red and yellow, of which hues it 
is composed. Orange is more luminous, but less intense than 
pure red, and is warmer, but not so bright in hue as yellow. 
Its potency of hue causes it to suffer little impoverishment 
either in lustre or intensity from juxtaposition with certain 
shades. With colours of a reddish or yellowish hue, it under- 
goes the most marked degree of modification; with blues and 
greens, and also with their derivatives, its quality is not 
perceptibly diminished. Whether distributed on dark or light 
surfaces, it stands out with lustre and freshness, and hence is 
one of the most appropriate colours for imparting brightness, or 
for giving to any combination of shades, lacking these qualities, 
a rich appearance. 

Shades of orange (Nos. 7, 8, and 9, Plate VI.) are designated 
brownish olives, possessing warmer attributes than the shades 
derived from yellow, but wanting that strength and richness of 
hue characterizing the russet browns resulting from mixing red 
with black. As ground colours they are of utility to the textile 
colourist. With shades of green they form complementary 
combinations, as the following examples illustrate:— 
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I. Dark brownish olive (No. 7) with dark green (No 1, 
Plate VL). 

II. Medium brownish olive (No. 8) with toned green (No. 2, 
Plate VL). 

III. Light brownish plive (No. 9) with medium green (No. 3, 
Plate VI). 

These shades also combine satisfactorily with the dark and deep 
blues given in Nos. 7, 8, and 9 of Plate IV. 

From the orange tints (Nos. 10, 11, and 12, Plate VI.) it will be 
noticed that by mixing white with this secondary, salmon and 
gold colours are obtained. They are useful in making twist 
threads, and are also employed, to a considerable extent, in silk 
yarns in the manufacture of vestings, spotted textures, neck- 
ties, and fancies. Satisfactory styles result from combining 
them with either tints of green or blue. 

32. Purple . — There is no colour comparable with purple 
(No. 6, Plate III.) as regards depth of hue. Its characterizing 
qualities are softness, bloom, and richness of tone. It is a 
composition of the warm and the cold, and the showy and the 
quiet elements of the spectrum, namely, of red and blue. 

It only yields congruous combinations with a limited range bf 
shades, and these generally belong to the derivatives of,, yellow. 
Purple and pure yellow form a very pronounced contrast — an 
example of which obtains in the common pansy. In this flower, 
the deep but lustrous tone of the purple opposes the luminous 
and pure hue of the yellow. From this natural combination of 
these tints, it is possible to learn with what class of colours 
purple will form the most effective contrasts. These are shades 
in which yellow preponderates, such as tans, light olives, 
and olive browns. To give bloom and richness of aspect to 
combinations of fawns, olives, and similar shades, purple, in 
conjunction with white, may be employed. Some excellent 
tapestries, bordered rugs, and travelling mauds are produced 
in which this hue is one of the principal colours. 

The derivatives of purple are applied to dress fabrics, but 
are rarely used in textures for men’s wear, except for line 
striping and checking purposes. The examples given in the 
tints and shades of this colour, ia' Nos. 13 to 18, Plate VL, 
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inclusive, show that its admixture with white produces hues 
of a lilac class, and with black, hues of a deep indigo blue 
character. Materials dyed alizarin blue possess a similar 
purplish bloom as these shades, being wanner and redder in 
tone than the pure indigoes they are dyed to imitate. 

Though purple and its derivatives are not largely employed 
along with other colours in the construction of fancy patterns, 
yet they are of utility in the blending department of a woollen 
factory. 
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33. Colours Affected by Adjacent Colours. — The intensity, 
potency, and hue of a colour may apparently undergo change 
by placing it in- juxtaposition with other colours. The process 
of colour modification has been considered, when ,it was 
indicated in what manner hues are subjective to change in 
proportion to the quantity of black, white, or a colour which 
forms part of their composition; but the behaviour of colours 
when in contact or close together remains to be explained. 
Change of hue and tone of colour originated by the laws of 
contiguity is both varied and subtle. Trained and practical 
colourists realize some difficulty in determining the precise 
nature of the alteration, but it is none the less evident. 
That the attributes of colours are somewhat modified when 
the hues with which they are blended are combined, is an 
essential principle of shade compounds. If, for example, a 
series of small scarlet spots were woven on black, grey, and 
white grounds in succession, the hue of the scarlet, when the 
several fabrics were compared, would prove to be different 
in apj^rance in eacffi sample, though the same scarlet yarn 
were employed in the productipn of the respective textures. 

42 
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Cutting away the grounds and comparing the spots from 
each on a common surface would show that identically the 
same scarlet had been used in the three fabrics : yet so apparent 
is their dissimilarity of hue that a casual examination would 
pronounce them distinct shades. Thuii on the black surface 
the spots gain intensity and lustre; on the grey they appear 
murky and dingy; whereas on the white surface the spots 
are bright, but evidently pale and washy as compared with 
those on the black ground. On varying the colour of the 
spots a different set of modifications ensues. Taking blue as 
the spotting colour, the black ground neutralizes a degree of 
its bloom and brightness; on the grey it suffers in lustre, 
but retains its precision of colour, and increases in richness 
and fulness of tone on the white fabric. Continuing this idea : 
if a batch of red threads were interspersed in a white warp, a 
* degree of the colour quality would be subdued by the white 
threads; but should similar yams be introduced into a black 
warp, an augmentation in the intensity of the red would be 
observed, because of the contrast thus created between the 
sombreness of the black and the rich brightness of the red : a 
contrast which, if the quantity of the red be large, is sufficient 
to give a copper-coloured cast to the black threads with which 
the red is in immediate contact. A law of colours is, that if . 
the fancy shade is lighter than the ground colour, it will., 
increase^in brightness of tone; but if, on the othe^hand^ the, 
“fancy^is darker than the coloured surface on which it is 



such as light and darlT^ olive, were arranged together in the 
same warp, the former would appear lighter and the latter 
darker than they really are. This illusory alteration is entirely 
attributable to contrast. Colours of contrasting qualities and 
tones undergo two modifications when juxtaposed ; first, they 
alter in depth, and, second, in nature of hue. When yellow 
and blue yarns are woven together, each is subject to this two- 
fold change produced by contrast ; first, as to tone, the yellow 
becomes brighter and the blue deeper ; second, as to hue, each 
is tinged with the complementary colour of the other. 

34. Hm Oolowrs oj^e Chcmged by is a 
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generally accepted principle of colours that when two surfaces 
of different shades are placed in contiguity, each is changed as 
though it had been mingled with the complementary of the 
other. Chevreul relates an incident, in his Treatise on Colours, 
which so clearly sets iprih this important rule that it may be 
stated here. Certain merchants requested a firm of manu- 
facturers to ornament red, violet blue, and blue woven stuffs 
with black spots or figures. When the goods were produced, 
the merchants complained that the spots were not black, as 
ordered, but that those on the red fabrics were tinged with green, 
on the violet with dark greenish yellow, while those developed 
on the blue were toned with a chocolate or cofiee - coloured 
shade. Chevreul,^ in order to prove that the spots were perfectly 
black, covered the separate grounds with white paper, when it 
was at once discovered that the changes in the colours of the 
spots were entirely due to the contrast ensuing between the 
black shades and the respective grounds on which the spots 
had been arranged. All this conclusively shows that colour 
is a modifier of colour, and hence those hues which possess 
bloom and richness of tone on one species of coloured surface 
may be quite different on another. It is a good plan to combine 
the shades in the precise order in which they are intended to 
occur on a black ground. Classification in this way enables 
the colourist to estimate at a glance, without putting the 
pattern into the loom, the general tone of the shades. 

A common law of Colouring is, that the general effect of 
combining colours is that they appear further apart in the 
chromatic scale. Thus, when orange and red are combined, 
the former does not become reddish or the latter orangish, but 
the red seems to approach purple and the orange to assume a 
greenish cast. Complementary colours — i.e. those farthest apart 
in hue— are the least affected by association, as is evidenced 
by the results of such contrasts as red and green, blue and 
orange, and yellow and purple. An illustration may elucidate 
this primary principle of colour combinations. If a striped fabric 
were composed of bands of rose (Tint 4, Plate IV.) and lavender 
(Tint *10, Plate IV.) colours, one hue would* help to give 
1 Chevreul : The Laws of Gontrad of fJoUmr^ p. 120. 




Plate VII 

1. BLUE TEXTURE 
2. FANCY-TWIST YARN SPECIMEN 






CONTRAST AND HARMONY. 


45 


prominence to the other, because they strongly contrast with 
each other. On the other hand, if the same rose tint were 
combined with straw or primrose (Tint 16, Plate IV.), then 
the individuality of the separate colours would suffer, for, being 
similar in character, they would neutralize^ each others attributes, 
and would impinge upon one another. Hence, if in colouring 
textiles, it is required to preserve the intrinsic attributes of a 
shade, it should be combined with such colours as will differ 
most decidedly from it in hue and other qualities; whereas, 
if it is sought to change, by the law of contrast, any particular 
shade, it should be brought into contiguity with potent colours 
more or less allied to it in tone and hue. 

35. Contrast . — What is termed “contrast” is that principle 
or quality of' tints which produces a change in their lustre, 
depth, saturation, and hue, when in immediate contact with 
«ach other. 

Contrast may be explained by considering the effect of blacky 
and grey yarns in a woven style to which white is subsequently 
added. There is contrast in the pattern before the white is 
introduced, but it lacks precision and force. The addition of 
whtfce imparts lustre to the grey, and fulness of tone to the 
black. Correctly speaking, neither the black nor the grey 
are changed by the white; they are, as it were, developed by 
it. White, in this instance, has the same function as in shaded 
drawings, in which clearness and boldness are given to form 
and outline by increasing the dark element of some parts 
and the light element of others. What may be designated a 
Tempered Contrast, originates when a quantity of grey inter- 
venes in a mixture of black and white. In the shading of a 
round surface, this kind of contrast, in neutral tints, is developed 
to perfection, undue harshness of effect being neutralized by 
the gradual toning of black into white ; but in the shading of 
angular objects, the sudden transitions from the extreme light 
to the extreme dark end of the scale of shades, produce good 
illustrations of the characteristics of Decided Contrasts. A 
pattern composed solely of black and white yams is full of 
this kind of contrast, but by adding grey a toning element 
is introduced which foms a mellowed or tempered combina- 
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tion. Decided or “hard” contrasts, resulting from the use 
of positive (primary and secondary) colours, are exactly the 
reverse of graduated ones; they are inartistic, and deficient 
in softness which constitutes good colouring; on the other 
hand, toned contrasts possess richness and mellowness. Con- 
trasts obtained by combining pure colours may be harsh and 
displeasing to the eye. Red and blue, for example, form a 
strong colour contrast, but this may be subdued by changing 
them to tones or tints. This will be seen by combining 
the following derivatives of these primaries : dark brown 
(Shade 1, Plate IV.) and dark blue (Shade 7, Plate IV.), and 
rose pink (Tint 5, Plate IV.) and blue lavender (Tint 11, 
Plate IV.). On account of the colours in these cases being 
either shades or tints, they produce mellow or tempered and 
not harsh or pronounced contrasts. 

36. Examples in Contrasts , — On Plate VIII. and in Nos. 1 and* 
2, two illustrations in contrast are given. In No. 1 the two 
ground colours, pale blue and straw, form a passable contrast, but 
the small lines of orange impart harshness of effect to the stripe. 
The strength of hue of this colour is not suitable for the 
stripings on which it is placed. Providing only three colours 
were allowable in this composition, then to prevent the orange 
from being too pronounced, it should be softened or tempered as 
in the illustration. No. 2, Plate VIII. While in this latter 
example the pale blue and straw remain the same, yet the 
mellowing of the orange into a paler tint produces a strip of 
colouring in which each element, being of similar depth of 
tone, is equally prominent and effective. Comparing these 
illustrations further, it is obvious that in No. 1 the orange 
characteristic first strikes the eye. The slight hardness of tone 
does not arise from any want of beauty in the separate colours, 
but from the relative undue strength and vividness of the shade 
of orange. Providing this hue were replaced by green, an 
imperfect contrast would be formed ; for green, while detracting 
from the lustre of the pale yellow or straw, would also harmonize 
indifferently with the lavender or tempered blue. From these 
illustrations it will be evident that in a sati^ifactory blend of 
colours all hues contribute to the attractiveness of the enserrible ; 
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but in an imperfect contrast one or more colours may subtract 
from the lustre of adjacent hues, and partially neutralize their 
effect. 

37. Economic ConiraMs . — Economic Contrasts comprise the 
production of the most effective styles with a minimum variety 
of hues. It does not follow because a pattern contains a diversity 
of shades that it will be attractive. Just as it frequently 
happens that the most permanently beautiful patterns result 
from the simple but unique methods of amalgamating forms, so 
by the artistic arrangement of a few choice colours excellent 
contrasts may be produced. To multiply the diversity of hues 
in any combination without marked increase of beauty is 
calculated to be more detrimental than beneficial to the style. 
An economic method of colouring consists in blending shades or 
tints of the same colour, and freshening or brightening the style 
by the use of “ extras ” or fancies.” To practise economy in colour 
compounds, the first care should always be to obtain appropriate 
ground shades: if these produce harmony and possess a rich 
though subdued bloom, but few bright colours will be necessary 
to impart freshness and lustre to the style. On the other hand, 
aft indifferent selection of foundation shades implies the employ- 
ment of an increased range of fancies to tone, strengthen, and 
brighten the contrasts. 

38. Two Kinds of Contnints . — All types of colour compounds 
may be included under two heads : namely, Mono-chromatic and 
Poly-chromatic Contrasts. The former comprise all species of 
contrasts due to a diversity of tint or shade in one colour ; the 
latter comprise all kinds of contrasts arising from combining two 
or more distinct colours. The strongest and most effective 
colourings occur in poly-chromatic contrasts ; while soft, subdued, 
and graduated tonings are largely characteristic of analogous 
colour contrasts. Blends of scarlet and green, yellow and blue, 
and orange and purple are colour couplets which illustrate the 
principles of contrast due to a diversity of hues ; but blends of 
two shades of brown, blue, or slate, form contrasts belonging to 
tile mono-chromatic class. In textile designing both these types 
of colouring obtain. They are frequently present in the* same 
pattern, for a style may contain contrasts in shade, as well as 
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contrasts in hue. For example, if two shades of brown, forming 
the bulk of a pattern, are brightened by extra threads of scarlet 
and blue, its colour elements are a co-mixture of both kinds of 
contrasts defined above. 

39. Poly-chromatic Contrasts . — A suggestive illustration of 
this species of colour arrangement is given on Plate VIII. in 
No. 3. It is a scrap of textile ornament, borrowed from a 
Japanese work on decorative fabrics found in a Buddhist temple. 
A more vigorous combination of colours, possessed of greater 
potency and lustre, it would be difficult to conceive. With such 
chromatic science have the various hues been associated that 
each retains, unaffected, its individual strength and vividness. 
Considering that this group of forms contains no fewer than 
seven colours, in addition to black and white, and that th^ 
ground shade is a deep purple, the lustre of the separate 
hues is exceptional and a forcible quality of the design. 
Purple, as a rule, is a shade that, in virtue of its potency, 
alters all colours with which it may be mingled that are 
in any way akin to it, such as greens, blues, and reds ; but it 
forms strong and decided contrasts with yellow, orange, and 
their derivatives. It becomes, therefore, an interesting inquiry, 
why in this blend of hues, green and blue lose none of their 
freshness and saturation. The method of arranging the colours, 
or the plan of combination — coUiprising the couplets scarlet 
and orange, deep and pale greens, and deep and pale blues — 
supplemented by the ingenious touches of black and white, 
are elements at the base of the colour emphasis characterizing 
the entire pattern. For the purpose of making the sequent 
analyws as lucid and instructive as possible, one of the four 
Iripletleaved conventional forms surrounding the central diamond 
figure may be isolated, and its colourings alone considered ; for 
sadi of these not only comprises every kind of hue entering into 
^ design, but also illustrates the system of colour-mingling 
adopted thrpughout the design. Starting with the minute spots 
9 I searlet^they are contingent, on the one side, with the purple 
{round : and, on the other side, with the Small curved strips of 
If the eye m allowed to single out and jcest upon these 
icai^et sections where they are in ccinti|uity with the purple, 
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it* will be noticed that the scarlet gains a crimsonish hue ; but 
the eye takes simultaneous cognizance of the whole series of 
hues — a feature of the pattern which markedly contributes to 
the freshness of the individual colours. As a result of the 
incompetency of the eye to view the colours separately, and also 
on account of the method of arranging tfie colours, green at once 
associates itself in the mind of the observer with scarlet, and 
orange with pale green and deep blue. The law of contrasts 
brings the complementary colours in affinity, and, as a con- 
sequence, develops strength and fulness of hue. Impingement 
of colours is by this means avoided. The white edging of the 
leaves pilivents the puri)le ground from affecting the purity of 
the pale blue, and also imparts clearness of outline to the 
ornament in general. 

The lessons to be learnt from this colouring may be sum- 
^marized as follows: First, pure complementary colours, when 
adjacent, do not neutralize, but develop the qualities of each other ; 
second, that by an appropriate use of white and black, as agents 
for separating colours, kindred hues may be arranged to produce 
an attractive contrast ; and third, a medium shade of green gives 
lustre to scarlet, and palish green and deepish blue are comple- 
mentary to orange. 

Some flseful ideas may be gleaned from this example in Colour 
Contrasts for textile purposes. Thus, the small figures composed 
of the tints, as arranged in one of the conventionalized leaves 
of this design, may be grouped on a sateen system in a style 
for fancy vestings. It is suggestive in other ways. Ideas 
for cotton stripes or checks of a flannelette class may, for 
example, be obtained from it. Stripes of the blue shades here 
given, placed on a white ground, and brightened with a few 
threads of the orange hue, would form harmonious colouring. 
Again, a fabric of a dress-stuff description, in which the same 
awangement of tints is observed, but the colours softened or 
Ijsia^red with black, could be appropriately coloured on this 
In such an instance scarlet would be replaced by dark 
brown (Shade 1, Plate IV.); orange by reddish olive (Shade 9, 
Plate VI.) ; medium green by deep green (Shade 2, Plate VI.) ; Jiale 
green by toned ^een (Shade 3, Plate VI) ; blue by dark blue 
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(Shade 7, Plate IV.); and pale blue by toned blue (Shade 9, 
Plate IV.). It is evident from this group of shades that such a 
brilliant blend of hues as that composing the design given in 
No. 3, Plate VIIL, may be turned to useful account ; for in this 
instance it has been made to form the base of a new scheme of 
combining a number of dark colours adapted to a dress-stuff style. 
Of course it will be noticed that the modified colours are related 
in hue to the pure colours of the specimen of colour contrast 
considered; hence it follows that if the original colouring is 
characterized by balance of tone and harmony, the resultant 
blend of shades must possess similar qualities mellowed and 
tempered in intensity. ^ 

One further thought on this plan of colour-mingling should be 
alluded to. In the foregoing example in shade-deduction from a 
combination of bright hues, dark colours have been employed; but 
it is equally feasible to appropriate tints as follows : rose (Tint 6, 
Plate IV.) for scarlet ; pinkish orange (Tint 11, Plate VI.) for 
brange ; pale blue (Tint 11, Plate IV.) for blue ; lavender (Tint 
10, Plate IV. ) for light blue ; pale green (Tint 5, Plate VI.) for 
green ; and very pale green (Tint 4, Plate VI.) for light green. 
This series of tints, when associated with suitable quantities of 
white, might be applied to textiles with satisfactory results, more 
especially if the system of grouping given in No. 3, Pld»te VIII., 
were adopted. Illustrations, based on this interesting specimen 
of colour amalgamation, have been multiplied because they 
indicate how useful “hints” in harmonious colouring may be 
gleaned from an apparently extravagant though elegant arrange- 
ment of hues. 

40. Mono-chromatic or Analogoua Contrasts . — This kind of 
colour contrast is extensively applied to all classes of decorative 
work. Nature abounds with suggestive illustratiqns of the 
principles of these colourings, a few of which may be described. 
Amongst ,ffowers and plant forms which exhibit contrasts in 
reddish hues, the rose and stem of a forced rhubarb af4 
particularly good. Take the rose first. What a beautiful 
delicate series of red tints it contains, and how mellow and 
mh are its finely i^Mjated tones 1 There is an entire absence 
(£ or eiw ^ndency hardness of tinting in its 
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^lour composition. Ruskin, writing on gradation of hues, 
observes : “ The victorious beauty of the rose as compared with 
other flowers depends wholly on the delicacy and quantity of 
its colour-gradations, all other flowers being either less rich in 
gradation, not having so many folds of leaf, or less tender, being 
patched and veined instead of flushed.’^ A stem of rhubarb also 
contains an infinite variety of gradations of crimson. At the base, 
it commences with a saturated crimson which alters in intensity 
to a palish pink. Not only are examples in red contrasts dis- 
covered in natural forms, but also shadings and tintings of green, 
blue, and brown. In the flimsy, delicate petals of the harebell 
several ^adations of blue occur, running from a deep to a palish 
tint. For browns, the foliage of autumn only need be referred 
to. The leaves teem with diversity of shade, yet all the colours 
are of a brownish cast, varying from bright tan to rich russet. 
Some species of sandstone and pebbles exhibit useful gradations 
of fawn, such as cool and warm colours, especially suitable for 
application to textile patterns. 

The chief characteristics of graduated contrasts — which com- 
pose a large variety of colourings in decorative design — are 
f\pftness and mellowness of toning, combined with lustre and 
force of effect. Compared with hue contrasts, they may lack 
strength and precision of emphasis, but they possess a soft, 
saturated fulness which makes them useful in the production of 
fancy textures. 

41. Toned and Tinted Contrasts. — Mono-chromatic composi- 
tions may be considered under two varieties, namely, Toned 
and Tinted Contrasts. The former comprise all associations of 
shades in which the colours have been toned or darkened by 
admixture with black ; while the latter are composed solely of 
colours which have been tinted with white. These contrasts ^ 
comprise the most valuable assortments of colours seen in fabrics 
produced for wearing purposes. Their quiet and mellow toning 
makes them of great utility in textile designing. Probably 
the largest proportion of fancy textures manufactured for men s 
wear, results from this sort of colour composition. 

Illustrations in this type of colouring deserve to be-'cai’e- 
fully considerecf. The first example which will be alluded to is 
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on Plate IX., No. 1. It is a toned contrast, being a mixture of 
the three browns. Shades 1, 2, and 3 on Plate IV. The style is 
suitable for either woollen or worsted materials, and is of a check 
description. The mode of sketching shows the effect due to the 
simple twilled weave used in its construction, as well as the 
peculiar form of check resulting from the plan of blending the 
shades. But it is the colour element of this fabric, with its 
gradated contrasts, that is at this stage most important. The 
three shades of brown have been combined thus in both warp and 
weft: 8 threads of dark brown, 8 threads of medium brown, 

8 threads of light brown, and 8 threads of medium brown. The 
medium shade thus alternates with the dark and light* colours, 
maintaining one depth of contrast throughout the pattern. 
Blues (Shades 7, 8, and 9, Plate IV.), greens (Shades 1, 2, and 3, 
Plate VI.), or olives (Shades 7, 8, and 9, Plate VI.) might have 
been selected with similar results as the browns of this illustra- 
tion. Three greys would also have shown the principle of this 
type of contrast, for compositions of dark, medium, and light 
greys form an endless diversity of textile patterns. But to 
return to this brown example. The contrast is of a mellow 
kind. There is no marked distinction between the shades, tl^e 
three composing a softly-toned coloured effect. This character- 
istic of the style is of course attributable to the several shades 
being derivatives of the same hue — the red element pre- 
dominating in each. Whatever kind of shaded or tinted con- 
trasts are considered, they are characterized by the same tone of 
colouring seen in this pattern. 

In order to show the precise nature of this class of contrast 
in tints instead of shades, another illustration is that in No. 2 
on Plate IX., composed in this instance of three lilac tints 
similar to those given in Nos. 16, 17, and 18, on Plate VI. 
Again, the plan of the weave of the fabric is cassimere twill, 
but the system of colouring has been diversified ; thus, it consists 
of 16 threads of the deep tint, 8 threads of the medium tint, 
16 threads of the light tint, and 8 threads of the medium tint. 
While this arrangement forms a somewhat more varied style 
than*the preceding method of combination, the tints of which it^ 
is composed are distributed in equal quantities, producing a 
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uniform colouring. Its quality of mellowness is even more pro- 
nounced than that of No. 1. Being a light pattern, it possesses 
a unique delicacy of toning. This applies to all compositions of 
tints, which, when properly graduated^ constitute the most 
mellow type of colouring producible.^ 

These illustrations in Toned and Tinted Contrasts are typical 
of the general effects obtainable by combining colours of the 
same hue but of different degrees of lightness and shade ; they 
show that while effective compositions may be acquired with 
shades or tints, yet they are usually deficient in that force of 
contrast characterizing patterns containing a variety of hues. 

42. Comparison of Contrasts by Shade and Contrasts by 
Colour. — Relatively considered, contrasts in several colours are 
more definite and brilliant than contrasts in^shades or tints; 
hence the former are applied to all classes of decorative fabrics, 
while the latter constitute the bulk of the colouring in textures 
made for wearing purposes. Of course, both systems of colopr- 
ing largely overlap each other, making it impossible to limit 
the classes of fabrics in which each finds expression ; still, in the 
general run of styles, tempered colours are the most appropriate 
k)r the ground or foundation of wearable textures; while, on 
the other hand, bright and positive colours impart the most 
telling precision to ornamental forms. Hence it may be affirmed 
to be a common law in textile colouring, that shades and tints 
compose a large proportion of styles intended for garments, 
whereas the special province of hue contrasts is in the develop- 
ment of figured designs. Tartan checks or plaids (see Plates V. 
and X.) are amongst the principal exceptions to this rule. 

43. Slcaded and Tinted Compositions. — These may either 
result from the use of one or more colours. First, suppose an 
instance in which blue shades are combined with blue tints, or 
in which the same hue prevails throughout the whole of the 
colouring. Thus, take the three shades given in Nos. 7, 8, and 
9, and combine them to form a striped pattern with the three 
tints. Nos. 10, 11, and 12, on Plate IV. Providing they are 
arranged in the order here mapped out, they would constitute a 
perfectly toned jshade of blue. The gradations would run from 
a deep shade to a light tint, or from an extreme dark to an 
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extreme light blue. An idea of how shaded patterns are arrived 
at in woven textures, in one hue of colour, may be gleaned from 
this example, for it is evident from the elements of its arrange- 
ment that a shaded effect may be produced in all kinds of hues, 
such as brown, olive, and green, if they are capable of yielding a 
sufficient diversity of toning. 

But, in addition to this method of associating tints and 
shades, these colour derivatives are also combined in distinct 
hues, forming a varied assortment of colourings. A ground 
pattern, for example, consists solely of an arrangement of 
shades ; but, in order to give brightness to the style, a few fancy 
threads of tints derived from other hues — possibly of opposite, 
or may be of complementary, qualities to those from which the 
shades have originated — may be called into requisition. This 
principle of colouring may be clearly demonstrated by referring 
to the brown check pattern given in No. 1, Plate IX. To im- 
part a degree of freshness to this design, blue tinted threads 
might be employed, say about two between each shade. Exactly 
the same tint should not be introduced between the checks of the 
several shades. For the darkest shade the deepest tint should 
be used, for the medium shade the medium tint, and for the 
light shade the light tint ; in other terms, whatever the nature 
of the shade, a corresponding tint is requisite. Balance of 
colouring and of contrast is only attainable by strict adherence 
to this rule. If the same tint were used for all the shades, it 
would appear stronger and more pronounced in some sections 
of the pattern than others. The blue tint which produces 
exactly the desired contrast when associated with the light 
brown of this pattern, would have a very different effect if 
placed on the dark brown : so that in applying tints to a good 
blend of shades, or shades to a good blend of tints, to secure 
diversity and freshness of pattern, combined with uniformity of 
contrast, care must be exercised in the selection and appropria- 
tion of these fancy or brightening elements, otherwise they are 
likely to prove more or less effective in some instances than 
calculated, and to destroy the harmony of the whole colouring. 

The methods of acquiring Colour Contrasts, by combining 
tints and shades may be summarized as below : 1. Compositions 
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of several Shades or Tones of the same Hue ; ^ II. Compositions 
of several Tints of the same Hue ; ^ III. Compositions of Shades 
of different Hues ; IV. Compositions of Tints of different Hues ; 
V. Compositions of Shades and Tints of the same Hue ; and VI. 
Compositions of Shades and Tints of different Hues. 

44. Bright Colour Contrash Modified with Black and White. 
— Some elaborate check patterns for dress and other materials 
consist of bright colours. An example of this type of contrast 
is supplied on Plate X. The colouring is harmonious and 
choice; showing that the most potent colours may be used in 
textiles with satisfactory results. 

Howler this pattern is examined, it is lustrous and rich in 
composition. Possibly the black and white introduced into the 
texture mellow and soften the general colouring, for they un- 
doubtedly subdue the strength of the contrast arising from three 
such positive hues being in immediate affinity with each other. 
It is already understood that these shades are of great utility as 
mellowing agents when combined with bright colours. They 
prevent the sharp contrast which sometimes ensues when several 
lustrous hues are in close proximity wdth each other. Blue and 
xed in certain forms constitute a harmful contrast, the two pro- 
ducing anything but. delicate harmony. Vigorous as the contrast 
is, in this instance it is not harsh or defective. There are several 
elements which are conducive to its harmony. First, there are 
the black and white threads just alluded to ; second, the quantities 
in which the several colours are associated; and third, the 
peculiar effect due to the plan of interlacing the warp and weft ' 
threads in the construction of the texture. Weaving largely 
multiplies the effects due to a combination of colours, as is 
instanced by this pattern, which, though only comprising four 
distinct colours, and white and black, contains many varieties 
of colouring. These result from the different colours ci*ossing 
and blending with each other in the formation of the check. 
At intervals, the scarlet weft covers the scarlet, blue, green, 
yellow, white and black warp yams, producing a specific effect 
in every transition. Analysis shows the various effects to 
comprise solid, checks of red, green, blue, yellow, blaclf, and 
1 Analogoui Colour$, 
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white; and mingled checks of the following shade couplets: 
blue and red ; yellow and red ; green and red ; blue and yellow ; 
blue and black ; blue and white ; red and black ; red and white ; 
yellow and black; yellow and white; and black and white. 
What a variety of lessons in colouring such a woven sample 
teaches ! The black and white on the red adds mellowness to 
this bright colour, in addition to giving diversity of effect. The 
white in other sections in contiguity with the medium green, and 
crossing the yellow, has a like toning quality. The black against 
tlie yellow enhances its brightness, but in juxtaposition with the 
blue forms a soft shading, the latter making a clear definition of 
colour with the shaded green effect to which it is adjacefit. 

The quantities or proportions in which these colours are distri- 
buted in the pattern should be observed. Any increase or even 
variation in the quantities of each colour would produce a 
different harmony of composition. Regard must, therefore, be 
paid to the nature and potency of colours in determining their 
scheme of association in textile design. 

45. Successive and Simultaneous Colour Effects . — In the above 
pattern, both successive and simultaneous contrasts are found. A 
simultaneous contrast is a blend or group of colours in which the 
several hues are in proximity. The intermingled checks of red 
and blue, yellow and blue, etc., are all illustrative of this type of 
contrast. In successive contrasts, there may be the same colours, 
but instead of being in juxtaposition they are separated; and, 
consequently, do not act in perfect unison on the eye, but each 
independently. 

Comparison of the results of these contracts shows, that colours 
suffer the most in lustre and purity of hue when in “ simultane- 
ous” association. Several examples of this kind occur in the 
pattern given. For instance, in those sections in which the red 
and green are intermingled in equal proportions, both colours 
undergo an apparent change in hue. In reality, it is simply the 
fundamental law of all colour contrasts asserting its influence on 
the colouring as a whole, whereby each hue is modified. 

Amongst some of the most salient principles of textile colour- 
ing emphasized by this design that should be Sjgodally noticed, 
are these : Colours are modified the Inpst largely in hue when in 
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^tual contact; the stronger two or more colours, the less are 
they changed by simultaneous contrast ; bright colours on a dark 
ground increase in luminosity, but are impoverished if applied to 
light grounds ; and lastly, that intense colours gain in saturation 
on light grounds, but suffer in this quality on medium and dark 
surfaces. 

46. Methods of Neutralizing the Effects of Strong Colour Con- 
trasts . — It has been pointed out that when any positive colours 
are in immediate proximity, each suffers somewhat in purity of 
hue. To obviate, or partially neutralize, this sequence of colour 
association, some ingenious methods and technical devices are 
adopted.* As already explained, colours change the most in hue 
by juxtaposition, so that the object to be attained is to separate 
them without bringing the divisional lines into prominence. It 
is not always feasible, in figured and fancy fabrics, to have the 
colours detached ; they frequently intermingle, and it is at the 
points of actual contact where the skill of the colourist in obviat- 
ing a defective contrast, due to the proximity of two or more 
brilliant hues, is exercised. No. 1 , Plate XI. , illustrates this feature 
of colouring. This pattern is composed of red and blue, and 
contains small quantities of a third hue which are of value to 
the harmony and contrast of the design. If the red had been 
allowed to actually touch the blue ground, the figuring would 
have lacked precision, and the colouring congruity of toning. 
Moreover, as green is the contrasting colour of scarlet, it has 
developed the figuring, and mellowed the effect of red on this 
deep blue ground. Minus this intermediate colour, the contrast 
would have been harsh, if not defective ; but by its employment 
richness has been given to the red and softness of tone to the 
blue. Let it be supposed that red and blue were substituted in 
succession by green and tan (Shades 6, Plate VI., and 3, Plate 
IV.) ; by olive and rose (Shade 15, and Tint 5, Plate IV.) ; and 
by lilac and primrose (Tint 16, Plate VI., and Tint 16, Plate IV.). 
Tan, rose, and primrose to compose the figuring, and green, olive, 
and lilac the ground in the new colourings. Now, in order to 
prevent impingement of hues, divisional colours to take the place 
of tbe green in the illustration should be selected, which, While 
yith the several hues employed for the figuring. 
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should also harmonize with the ground colours. For the first 
couplet, the pale blue (Tint 10, Plate IV.) may be used ; for the 
olive and rose combination, pea-green (Tint 4, Plate VI.) ; while 
for the lilac and rose blend, the salmon in Tint 11, Plate VI., will 
be found useful. In each of these instances there is harmony 
and contrast of colours, which would prominently develop the 
figured sections of the design. To show these results, paint 
two pieces of paper similar in hue to Shades 6, Plate VI., and 
3, Plate IV. Having done this, place the tan sample — which 
should be smaller than its companion — on the green slip, and then 
surround it with a narrow slip of rose. Tint 4 of Plate IV. On 
adding this last colour, a tasteful contrast will be fcfnned by 
the green spot and the rose edging; and also soft, mellow 
harmony produced by this tint and the tan groundwork. 
Should each of the colourings alluded to be similarly experi- 
mented with, they would constitute equally pleasing combina- 
tions. As important principles underlie this kind of colour 
arrangement, it is advisable that numerous experiments of this 
class should be made by the reader ; for, in order to educate the 
eye for colour contrast and harmony, practice in the combination 
of hues is essential. r 

47. Harmony . — Some colourists have propounded theories of 
harmony which are quite untenable in practice. For example, one 
scheme is based on the supposition that if the primaries are blended 
in the proportions of 3 parts of red, 5 parts of yellow, and 8 parts 
of i)lue, harmony of composition ensues. There can be no doubt 
that the ratio of quantities materially affects the congi’uity of 
tone of all shade assortments ; but in designing it is not feasible 
to work to any set of proportions. Colour harmonies are not to 
be acquired by rigid adherence to a mathematical system of 
arrangement. Theories of this kind cannot be said to be of 
much technical value. Acute and cultured discriminative power 
for colour is of more consequence in this art than theoretical 
directions; the acquirement of what Rood calls “a delicate 
colour emphasis ” is difficult even when there is natural aptitude 
for colouring. Systematic study of ttie works of designers of 
acknt>wl6dged capacity, and of all accessible rare and well- 
coloured woven specimens in harmony of tinting, should be 
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made. Adopting this course, the student will acquire a ready 
capacity foi* blending hues by such methods, as to compose 
choice and harmonious results. 

48. Principles of Harnfiony , — Though Colour Harmony is 
intricate, and more or less incapable of being reduced to rigid 
principles, yet its general qualities may be clearly defined. For 
instance, certain colours when amalgamated fail to produce con- 
gruous patterns; whereas other colours invariably constitute 
harmonious compositions. 

Harmony, moreover, is only attainable when the several 
colours are combined in such proportionate quantities, and on 
such principles of shade-association, that each hue employed will 
conduce to the mellowness of the whole pattern. Should any 
colour be conspicuous, it is sufficient to detract from the 
harmony of the entire colouring. Balance of hues is an im- 
portant essential ; and it is generally a feature dependent on the 
proportions in which the several colours are combined. Examinej 
for example, the blue-green and scarlet check on Plate XI., No. 2.* 
Red is so much more potent than green, that when these two 
hues are associated in the same pattern, the former requires to 
benised less extensively than the latter. The common rule is 
that those colours which are the intensest and strongest in hue 
should be sparingly employed. When the various shades are of 
equal depth, the quantities may be more uniform, being only 
varied to such an extent as to impart precision to the leading 
features of the design. 

Apart from hints that may be given in harmonious colouring, 
and knowledge that may be acquired by study and experiment 
in blending hues, in order to excel in this art the designer must 
possess natural aptitude for the work. 
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COLOUR STANDARDIZATION. 

49. Objects of Standardization in Colouring— 50. Systems of Colour 
Standardization — 51. Standardization by Selected Colours— 52. Analysis of 
Standardization Scheme, Plate XIL— 53. Use of Standards iii Blending— 
)4. Applications of the Scheme. 

19. Objects of Standardization in Colouring. — There are 
several diflSculties in formulating a scheme of colour standardiza- 
tion applicable to any particular branch of woven design. 
Phis arises, firstly, from the tone of colouring which obtains in 
lecorative, dress, suiting, and other fabrics. The manufacturer 
each of these styles of textures should select standards of 
iifferent degrees of brightness. In the second place, the colourist 
must have free scope — he should not on any account be fettered 
—in his work. Standardization may appear to impose restric- 
bions. But on considering the several branches of textiles, it 
is obvious that certain elemental ranges of shades are mainly 
used in the several departments of woven manufactures, as, for 
example, in fabrics for men s wear, women’s wear, decorative and 
Dther purposes. This not only suggests the possibility, but 
renders it feasible — without placing limitation upon the origina- 
bive faculty of the designer — of adopting in practice a standard 
3et or series of selected colours from which other shades may, by 
bhe process of blending, be acquired. 

This may be done with the object of (1) economy of colour 
production, a limited set of colours yielding an unlimited set of 
iistinct shades; (2) the substitution of uncertainty of “ colour ” or 
* shade ” due to independent dyeings, by certainty of result due 
to mixing ; and (3) the manufacture of yams by blending from 
a set of fixed colours which may be stocked, producing new shades 
asTaried and solid in appearance as those obtainable in dyeing. 
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In the ordinary method of obtaining new shades by blending, 
there is an absence of a scale of fixed colours; neither in the 
blending is there a base of proportions, nor in the colours 
combined a standard scheme of colour gradation. But in 
standardization there is a distinct range of coloiirs, each of 
which is toned or graded to the same degree. 

50. Systems of Colour Standardization, — There are two 
systems on which Colour Standardization may be effected, namely, 
(1) the primaries, secondaries, and tertiaries may be adopted as the 
initial colours; and (2) a series of initial colours may be determined 
upon, each colour being graded from light to dark, and forming 
a number of intermediate shades between the two extremes. 

Defining the first system, the Primary and Secondary colours 
have each three distinctive hues, that is, the pure or spectrum 
hue, and the two obtained by modification. 

Red, tinged with blue, forms crimson. 

„ „ „ yellow, „ scarlet. 

Yellow, tinged with red, becomes slightly orange in tone. 

}> »j )> blue, „ ,, green ,, ,, 

Blue, tinged with red, „ „ purple „ „ 

, » „ » yellow, „ „ green „ „ 

thus changing the hue, but to such a small degree that the 
original colour predominates. 

The Secondaries and Tertiaries are subjective to similar 
changes without eliminating the definite or spectrum colour.^ 

On this -principle, eighteen base colours are obtained, all of 
which, by the addition of white in variable quantities, may form . 
a series of tints, and by the addition of black, a series of tones ; or 
they may be softened in brilliancy by the addition of neutral grey. 

In such a scheme, it would probably only be found desirable 
to modify the Tertiaries by mixing with black and white 
respectively. 

The question of the brilliance of the initial colours is one that 
hafl to be fixed according to the application of the scheme. To 
mix pure white with the colours described would give, in many 
instances, useful tints for the dress and decorative trades, and 
also, if mixed with black, suitable tones for the same fabiics ; 

* ^ See also Pars. 8 and 9. 
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but for ordinary textile purposes the pure elemental colours We 
too bright. These would require to be dulled or subdued by 
adding neutral grey to a definite scale of gradation. 

51. Standardization by Selected Colours. — The second method 
of Standardization consists, as stated, in selecting a series of 
recognized workable colours and graduating them to six or more 
degrees. The principal colours are blue, green, and brown, with 
the addition of blue green, olive, and heliotrope, or colours which, 
with their gradations, are generally found most appropriate in 
fabrics for wearing purposes. (See series A to J, Plate XII.) 

Having fixed upon the initial colour in each set, the question 
of toning or gradation is all-important. A uniform scale of 
gradation must be adhered to in each group. If this is departed 
from, mixing would result in a want of balance of gradation. 

The base for the standard series of tones and tints are neutral 
greys (see Plate XII.). Here the mixing of black and wliite may 
be made to give ten or twelve or more tones with similar degrees 
'of difierence. A scheme of gradation formed in this way is 
applicable to any type of blend composed of a dark and a light 
shade, corresponding to black and white in the grey. Between 
the two extreme colours, several shades may be introduced, and 
yet uniform toning maintained ; for whichever series of colours is 
selected, it will be seen that the movement from a dark shade to 
a lighter, in any part of the series, is correct as to depth and 
tone. This must be an absolute law in mixing the same number 
of colours in any series, or any group, providing that the scale 
of tones has been accurately produced in each kind of colour. 

52. Analysis of Standardization Scheme, Plate XII. — The 
chart contains in specimens 1 to 6, series A to J, the simple or 
dyed colours which have been selected as the base or scale 
stuidards. These are varied in two ways, the specimens 7 and 8 
being tinted with white, and 9 and 10 toned with black in the 
following proportions 

Tint No. 7, 6 per cent., Standard No. 1. 

95. „ White. 

Tint No. 8, 60 „ Standard No. 1. 

40* „ White. 
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Tone No. 9, 40 per cent., Standard No. 6. 
60 „ Black. 

Tone No. 10, 5 „ Standard No. 6. 

95 „ Black. 


These tints and tones could be carried out to six in each, when 
suitable proportions would be as follows : — 


Tints I 


Colour . 
White . 


Tones 


f Colour . 
i Black . 


5 20 40 60 80 95 

95 80 60 40 20 5 

95 80 60 40 20 5 

5 20 40 60 80 95 


In the* second method, the colours are blended crossways in 
equal proportions. No. 1, Series A, and No. 1, Series B, give 
No. 1, Xa, X5, etc. Similarly, No. 1, Series B, and No. 1, Series 
C, equal No. 1, X6, so that whether blending shades in each 
series, 1 A, 2 A, etc., or blending two shades in adjacent series, 
1 A, 1 B, etc., that is two shades of the same colour in the former, 
and two shades of contiguous colours in the latter, for practical 
purposes, solid shades would be acquired. 

The chromatic scale is compiled as follows : — 


A. Blue. 

B. Green blue. 

C. Blue gi’een. 

D. Green. 

E. Yellow green. 


F. Yellow brown. 

G. Brown. 

H. Red brown. 

I. Purple. 

J. Red blue. 


It will be observed that there is no such decided change in 
hue or tone between any two adjacent colours as to produce, 
when mingled in equal quantities, an apparent mixture. This 
is an important elemental feature of any scheme of Colour 
Standardization — the several colours must be accurately graded. 
If, for example, any two shades are too far apart in the chromatic 
scale, the blending of them would produce a mixture effect. In 
oth^r words, H the difference in tone or the difference in hue is 
pronounced, mixtures and not solid shades are formed. 

53. Use of Standards in Blending.^ln both the Woollen and 
Worsted trades, blending is an important department of ^am 
manufacture. Solid shades are obtainable in piece-dyes, but 
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mixtures have to be acquired by the blending of coloured 
materials. The designer and colourist has resource to the com- 
bination of colour units in the blending of fibres in the production 
of shades and mixtures possessing novelty of tone. In this task 
he has two considerations: (1) the choice of the separate or 
distinct colours which, prior to blending, must form, in juxta- 
position, harmony and contrast; and (2) the propoi-tionate 
quantities in which they are to be combined. The latter, as 
every colourist has proved, may destroy the value of the former. 
Much of the success of colouring, whether in the material or the 
yarn, depends upon the relative weight, intensity, and propor- 
tions in which the colours are united. Now, when a scheme of 
standardization has been formed, and is used, the proportionate 
parts or quantities are according to a fixed mathematical scale, 
but the discovery of the correct colours to blend according to any 
series of these proportions is left to the trained faculty of the 
designer or expert, who must have regard to the fabrics and style 
<yf design to which they are to be applied. 

The proportionate scale which is used does not affect the 
latitude for the exercise of the faculty for colour combination, 
but rather presents conditions which are so varied and yet 
definable, as to give a certainty of result as to depth and nature 
of colouring due to the process of blending. 

There are two great principles on which the art of Colour 
Blending in the raw materials is accomplished, namely — 

(1) The origination of blends or mixtures in which tone 

gradation is practised. 

(2) The origination of mixtures composed of several Colours 

to produce different hues or shades, but these to be of 
the same weight or tone. 

In both, it is a problem of how the colour modification is to be 
attained. From the explanation given, it is obvious that in the 
first principle of blending, a fixed scale of proportions may be 
practised, so that the real essence of the work consists in selecting 
colours which harmonize with each other and coincide with the 
proportions adopted ; or, in other words, the relative contrasts of 
colour must be in accordance with the relative proportions. That 
is to say, if a bright colour, though harmonizing with other 
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cobors in the mixture, is used in too large a measure, the mixture 
will be unsatisfactory. 

54. Applications of the Scheme . — In this scheme there is 
ample scope for the colouring of many classes of woven fabrics. 
Bright or brilliant hues would be added as required. The 
scheme is, however, sufficiently complete for the ordinary styles 
of woollen, worsted, and other classes of fabrics. For costumes, 
vestings, cottons, and silks, richer colours would be desirable. If, 
for example, the principle of colouring was in relation to cottons 
and silks, then the “tints” of the standards would be found 
chiefly applicable, white and light grounds being mainly used ; 
on the other hand, for fabrics with dark or medium grounds, the 
“ tones ” of the standards would be selected. 

This standard scheme of colours, systematically toned, forms a 
practical workable base of colouring, one which, in the first place, 
in the use of the pure colours, makes it feasible, in the production 
of patterns, to obtain {a) ranges in which the contrast of colour im 
each pattern is absolutely uniform, and (6) ranges in which there 
may be perfect gradation from the dark to a light shade, and 
yet the same quality of contrast of colour in each pattern in the 
raifge. 

In the second place, the scheme provides, by the mixture with 
black, grey, and white in succession, a means of acquiring a wide 
range of mixtures, each series of which runs by natural and 
constant degrees from a comparatively light to a dark result. 

Third, it is possible by this system, in blending two or more 
, colours, to acquire (a) graded series of mixtures of exactly corre- 
sponding depths of tone ; and (6) varieties of mixtures in light, 
medium, and dark shades of similar depth of tone, but of 
different hues. 

And lastly, the system is applicable to the production of distinct 
colours, such as would possess similar qualities to colours dyed 
in the wool, yarn, or piece. 
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55. Varieties of Mixture Patterns. — There are five methods of 
making mixture patterns, namely, (a) by carding several colours 
of fibrous materials together, producing mixture woollen yoxm ; 
(h) by combining in the process of drawing two or more slivers 
of different colours, producing mixture worsted yams; (c) by 
combining in the process of roving two or more slivers of 
different colours, producing “ 'tnarl ” worsted yarns ; (d) by using 
fancy yams ; and (f?) by mixing two or more classes of threads 
in the weaving process. Each system is extensively practised ; 
but the most intermingled effects ensue from blending the various 
coloured elements in the fibrous form. This system of producing 
mixtures yields a yarn in which the separate particles of colour, 
however diverse, are uniformly distributed throughout its length. 
Carding affords every facility for obtaining a softly toned blend, 
or one in which the filaments of distinct colours are perfectly 
mixed and intermingled. The shades are, as it were; united in 
this instance in the powdered or most minute particled form 
pc^ibie in textile compositions; whereas the methods of com- 
bin!% twist yams, and of weaving shades of distinct colour^ 
toother to compose mixture efiTefete, consist of blending com- 
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paratively larger particles of colours. Perfect promiscuity, as a 
consequence, characterizes mixtures produced in the willowing 
and carding processes. These compositions are also distinguished 
by softness and mellowness of tone, entirely foreign to corre- 
sponding effects got by other methods. So completely are the 
elements associated on this system, that if blue and yellow wools 
were compounded they would constitute a green mixture, not so 
pure, however, as if pigments were amalgamated, for reasons 
• alluded to in the sequel, but still they form a suggestion of this 
process of combination. If the same colours were united in the 
yarn state, even in the form of twist threads, they would still 
appear as separate hues; in other words, the yellow would 
remain yellow, and the blue would remain blue. To borrow an 
illustration, these methods of compounding fragments of colours 
in the manufacture of so-called mixture patterns may be compared 
with chemical and mechanical mixtures of substances ; for just 
as in the former the bodies unite to compose a third substance, 
and in the latter they are mixed but not changed, so in 
blending colours in the fibre the mixing may be so complete as 
to yield an additional shade, but in blending them in the thread 
eftch hue retains its individuality. Twist-yarn mixtures possess 
a motley appearance of a broader character than those of 
blends in the wool or material, but still the richness of inter- 
mingling of tints is not wanting. In self-coloured yam patterns 
of a mixture class the patchy character and detachment of 
individual colours are increased, while the mellowness and toned 
softness of the composition are diminished. 

56. Elements of Mixture Colmiring . — All mixtures require 
mellow treatment as to colour constituents. Patterns of this 


order should not be characterized by a patchy, but by a tinted 
appearance ; every hue employed should be useful in composing 
an indefinite series of minute and closely mingled colour effects. 
To produce such styles no single hue should be allowed to obtain 
greater distinction or more prominence than other adjacent 
colours. Bright colours like red, crimson, blue, and yellow, 


seldom require to be used in large quantities Black and white, 
browns, tans, medium blues, medium greens, olives, 'Other 
toned and tinted colours, form the main colouring of mixture 
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compositions : the more potent hues find a province in enriching 
and imparting lustre into these patterns. 

The principal colours should generally be of a tempered type ; 
still, it is important to use bright and decided hues. Murky, dull, 
and insipid shades should be avoided, as they are only capable 
of yielding dingy effects. The fragmentary nature of mixture 
colourings largely affects the lustre of the pattern resultant. 
Two colours which, when combined in large quantities, may 
possess congruous attributes, on being broken up into particles 
and intermingled lose lustre. In blending colours in the natural 
state, the separate hues are distinguishable after carding, for 
each, in the carded silver, helps to constitute quite a new and 
additional shade. If, for example, claret, fawn, and bright 
orange wools, in quantities of four parts of claret and one part 
of fawn and One part of the orange were scribbled together, 
neither the orange, fawn, nor claret would in the resulting “ blend ” 
possess precisely its original hue. Traces of each would be notice- 
able, but a species of indefinite drabbish-brown mixture, streaked 
with filaments of orange, would be the composition obtained. 

57. Importance of Pure Materials. — Bright and lustrous 
mixtures can only be secured by using pure wools. Such colour- 
ings are not feasible in the low materials used in making some 
classes of woven goods. Scotch mixtures will always excel in 
brilliant tinting so long as fibres of a mungo, shoddy, and extract 
class are rejected by manufacturers north of the Tweed. Having 
a good foundation to work upon — a fibre that will not only take 
a vivid colour but retain it — Scotch textures, notably Bannock- 
burn flind heather mixtures, are unsurpassed in lustre and mellow- 
ness (d toning. Mixtures made in centres of the low woollen 
industry are not comparable with them as regards freshness of 
colourii^ Of course, a passable imitation of the pure wool 
products is made, but the fabric lacks not only bloom and 
fulness of colouring, but quality and softness of handle. How is 
it feasible to gdt these elements of good mixtures developed 
to the same degree in these inferior articles, made of materials 


whi^ln 8(me instant have been i^iized time after time in 
$s|id!ra£i|rments, and as frequently ground up or reduced to 
fi^Mi^dpl^ieribbied, spun into yam, and woven into a market- 
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able fabric, as are obtainable in the genuine woollen texture ? 
If mixtures bright in colouring are to be acquired, resource must 
be had to wools of a sound quality. Stress is laid upon these 
points because they lie at the basis of good colouring in mixture 
styles; and also on account of the necessarily futile attempts 
made by some manufacturers to secure corresponding richness 
of composition in a mungo,'Or partially mungo production, as 
characterizes an all-wool article, which it is important to under- 
stand is totally impossible, for the simple fact that the better 
the raw material, the more lustrous the coloured effects secured. 

58. Several Classes of Mixtures Compared . — The diversity of 
mixtures, acquired by blending several shades of fibres, is very 
large, comprising an infinite range of light, medium, and dark 
effects, in both woollen and worsted fabrics. There is, how- 
ever, one quality characteristic of every species of this type of 
mixtures, namely, a rich, mottled aspect of colouring. Whether 
considered in the fibrous state or in the woven fabric, this mingled 
but continuous poly-tinted appearance is noticeable. Where tfie 
separate hues occur, and are lost to view, or how numerous they 
are, it is only possible to determine after careful examination. 
411 the hues are scattered equally throughout the mixture, 
hence the blend in every part possesses similar qualities of bloom 
and diversity of tinting. These mixtures may be distinguished 
from those obtained by other processes, by the manner in which 
the various colourings are intermingled. 

If a mixture fabric made on this system were compared, by 
analysis, with one got by using twist yarns, or by threads of 
divers colours in both warp and weft, some interesting results 
would be obtained. To dissect a mixture fabric produced 1^ 
“ blending,” the yarns of which the texture is composed would 
require to be reduced to the original filaments. The proportions 
in which the colours are combined, are far more difficult to arrive 
at than the nature of their hues. Having by this method 
secured the exact coloui^ elements, some data has been discovered 
upon which ^ to base experiments, which, if properly conducted, 
will lead to the determination of the quantities in which the 
colours haye been combined in the production of the composi^on. 
Ordinary twist-yam mixtures dq not offer so many diflfesulties 
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to the analyzer. First, as to their colour constitution ; this is 
easy to discover if the different kinds of threads are classified, 
which can be done by unravelling the texture. Next, ascertain 
the colour composition of each by untwining the twists or 
separating the threads used in their construction. By adopting 
this system of analysis, both the exact hue of the colours and 
the quantities in which they have been combined may be 
obtained. The reason why the routine of dissection is, in this 
case, comparatively simple, is because the coloured factors of the 
fabric may be feasibly separated, whereas in the preceding class 
of mixtures the isolation of the various hues of the filaments 
employed is more difficult to effect. To discover the composition 
of a mixture in which self-coloured yarns have been used, it is 
only necessary to ascertain the methods of warping and wefting, 
or the plan of combining the yarns in the production of the 
fabric. Evidently, in these two last styles of mixtures, exact 
analysis of the colourings, both as to quantities and hues, is quite 
feasible, but in the first kind the proportions, as well as the 
precise colours, are diflicult to acquire. 

59. Simple Blends . — The most economical species of mixtures 
belonging to this class is that obtained by combining any one 
colour with white. Mixtures of this kind may be defined as 
tinted wools, for the process of production exactly coincides 
with that of forming tints with pigments. They differ, how- 
ever, from the latter in appearance. A tint obtained by mixing 
red with white, for example, constitutes quite an even surface 
of pink; but mix white and red wools in similar quantities, 
and something more than a rose compound is produced, namely, 
a mottled, intermingled colouring, whether seen in the material, 
yam, or piece. Equal quantities of blue and white, green and 
white, and orange and white wools, all form colourings streaked 
with their composing hues. It will be evident that this class 
of colour amalgamation opens up a wide field for investiga- 
tion. First, there is the range of colours with which white 
may be aesociated, comprising both positive and tempered hues 
€& a primary, secondary, and tertiary character. Second, there 
is lAe considerable diversity of proportions in wl^ich the elements 
fom^og the mixtures may be combined; for either the white 
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or colour may preponderate, or the two shades may be equally 
mixed. In addition to these mixtures, which are of the most 
elementary class, there are those resulting from blending black 
with other colours, and from compounding materials of two 
or more colours. The two former kinds are utilized in the 
manufacture of yams for serge dress textures, for which 
fabrics they are particularly well adapted. The tints and shades 
on Plates IV. and VI. illustrate the results obtained by this 
scheme of blending. In combining wools, however, or other , 
materials, though the same propoi-tionate quantities of tinting 
and toning elements were used as in forming these examples, 
still compounds of a somewhat different character would ensue, 
arising from the colour factors being of a fibrous character. 

60. Blends of Wools and Figments Compared. — It is im- 
portant that the dissimilarity between wool and pigment 
mixtures should be thorouglily understood; for it will be 
quite evident from the nature of these substances that, though 
in each the same quantities of similar colours were blende, 
yet the resulting compositions would be characterized by many 
features of difference. To these reference will next be made, 
^hen two or more shades of wools are amalgamated, each 
colour — however well the materials are grouped and inter- 
mingled in scribbling, carding, and spinning — retains its in- 
dividuality of hue, which, of course, is opposed to the law of 
pigment combinations, in which all traces of the original colours, 
as separate hues, disappear by admixture. Still, when fibrous 
materials are associated, a sort of new shade, streaked more 
or less with its composing elements, is obtained. For example, 
a species of bluish-fawn mixture would result from blending 
wools as follows: — 

9 parts of dark brown. 6 parts of fawn. 

4 „ „ pale blue. 4 „ „ green. 

But while the resultant composition in this example might be 
designated a kind of fawn, yet, if it should be closely examined, 
the brown, pale blue, and green would be discovered, which 
give bloom and saturation of tone to the whole shade. ^Pro- 
viding the same elements were mixed in pigments, they would 
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yield quite a different result. In only one particular would 
it correspond to its wool contemporary — it would be a fawn 
shade; more murky and dingy, however, and scarcely recog- 
nizable as being composed of exactly the same colours in like 
proportions. When paints are mixed, all colours, as individual 
hues, are totally obliterated, hence a shade is formed in this 
instance in which the green and blue can hardly be dis- 
tinguished, the brown and fawn with which they are associated 
largely neutralizing their effect. 

Of course their presence is perceivable, but not to the same 
degree as in wool mixtures, for the simple reason that, whereas 
in this latter instance, the fibres of blue and green are mixed 
and grouped with those of brown and fawn, and the four 
colours in association form a brownish - fawn mixture, tinted 
with each of its colour elements, in the case of pigments the 
particles of various colourings entirely disappear, and combine 
to constitute a perfectly new shade of somewhat indescribable 
qualities. It follows that, in one sense, fibrous blends of colours 
are more effective than those of pigments, for they not only 
possess the nature of new shades, but the several hues of which 
they are composed are kept unchanged, enhancing the beauty 
and intensity of the whole combination. Each colour of 
filament remains, and is traceable in the mixture as a separate 
hue, and thus a pleasing and attraxjtive compound is obtained ; 
one, moreover, only producible by blending different colours 
of fibrous materials. These effects are alone seen in woven 
textures, and in that class of fabrics in which the colours 
have been blended prior to weaving or in the carding opera- 
tions. Should twist yarns be employed instead of various 
hues of fibres, a more patchy colouring results (see Pattern 2, 
Plate VII.) ; one, indeed, in which the colour factors are more 
prominently separated, and hence devoid of those qualities of 
neatness and softness invariably associated with mixtures pro- 
duced in the processes of scribbling, carding, and spinning. 
Passing to mixtures got in the loom by self-coloured yams, a 
ff f jjl further divergence from a one-shade mixture, resulting from 
Hen^ng several colours, is obtained ; for here the several tints 
mployed remain quite detached and distinct.* Undoubtedly, 
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in woven fabrics, the most elegant style of mixture is that 
secured by combining the colours in the material form, or in 
mixing them in the production of the thread; which method 
produces a promiscuous shade, tinted, freshened, and brightened 
with every element of colour entering into its composition ; and 
which constitutes, moreover, quite an evenly -balanced colouring. 

61. Modes of Testing Gonipositions of Colours . — Two methods 
of testing the effect of combining different shades may be 
practised. First, the most handy system consists in mixing 
various colours of pigments. Although it is barely possible to 
represent in this manner the precise result any compound of 
shades would have in textile materials when scribbled, carded, 
and spun into yarn, still a fairly accurate idea of the tone 
and general aspect of a mixture of tints may thus be arrived 
at. Tests of this kind also serve another purpose — they foster 
a taste for colouring, and develop the faculty of judging the 
depth and brilliance of the tone and tint of mixtures in 
general. This method of testing new sets of colours fdl* 
mixtures is important. The pigments should be used in solu- 
tion, which, for convenience, may be kept in small bottles, so 
that, in mixing, the minutest quantities can be readily and 
accurately measured off. When thus working with liquid 
colours, in order to properly test any group of shades, a 
surface should first be prepared of the principal colour in the 
mixture. Should this be black, brown, or any other dark 
colour, it will be necessary to mix the bright colours with 
white. After the body of the mixture — that is, in this instance, 
the black or dark brown — has been obtained, the whole should 
be completed by stippling on to it the other colours in 
succession, care being exercised not to apply a new colour 
before that previously used has become perfectly dry. Let an 
illustration be considered. A mixture of colours which it is 
required to put through this test is compounded thus : — 

4 parts of black. 2 parts of medium green. 

3 „ „ scarlet. 1 part of white. 

The first process would be to prepare the black surface, 
employing for the purpose four parts from the bottle con- 
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taining this pigment in the liquid form. After this has been done, 
the scarlet, which requires to be first mixed with white, would be 
stippled over the black, leaving intervals or small patches of the 
black ground uncoloured. The scarlet dried, two parts of green 
would be similarly added, and lastly one part of white. In each 
addition of colour minute spaces should be left of black, and 
when the last tint has been applied, there should be distinct 
streaks of the several colours, the black, of course, largely pre- 
ponderating. If this routine is carefully observed, almost any 
variety and proportions of colours may be represented. Neces- 
sarily there is an absence in the blend thus acquired of that 
mingled colouring so characteristic of wool mixtures, but still 
the result is sufficiently accurate to enable the colourist to 
form a just conception of the value of any shade composition. 

Now for the second method of experimenting with colour 
elements in the origination of new mixtures. Here, wools are 
used; small hand cards being constructed for the purpose. 
This is obviously the best system when the exact shades of 
wbols can be acquired, but this is often both difficult and 
expensive. Where the spinning of mixture yarns is a speciality, 
it is, however, advantageous to have a small stock of wools in 
as many shades as possible, which the colourist can have 
access to and blend in any proportion his ingenuity may 
suggest.^ In adopting this practical system of experimenting, 
the several colours selected for combination ought first to be 
compared bn a convenient surface, preferably black, and then 
the quantities of the separate tints determined upon. This 
accomplished, mixing would follow, which consists of placing 
the various samples on the wire of two hand cards, and then 
passing the teeth of one card between those of its companion 
till the filaments have become as perfectly mingled as if the 
work of mixing had been effected by the scribbling and 
carding operation. Assuming, for the purpose of illustration, 
the colours selected to be brown, blue, fawn, and sage-green, 
and the proportions as follows: 3 parts of brown to 1 

^ In tbe StaadArdkfttion Colour Scheme these initial colours, as the principal 
in tbe blend, are stocked. Bri^t or fancy colours might .be dyed, in addition, 
for ^ung purposes. 
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part of each of the remaining shades, then, providing the 
quantities have been weighed off, tlie several shades would 
be combined and mixed by the process just described. Care 
must be exercised not to overload the cards, or blending will 
only be imperfectly accomplished. Concluding that carding ” 
has been satisfactorily effected, a compound shade of a slatish 
or smokish class will be the result, which will contain visible 
traces of all the colour elements of its composition, namely, 
of brown, blue, fawn, and sage-green. 

Both the “ pigment ” and the fibrous ” systems of experiment- 
ing with colour for blending purposes should be extensively 
practised. The former may be adopted with success when wools 
are not accessible, while the latter gives a result identical in 
every respect to that acquired in manufacturing operations. 

62. Mixtures composed of Two Shades , — These are of three 
kinds ; first, those in which white is a factor ; second, those in 
which black is used ; and third, those in which two fancy colours, 
other than black or white, are combined, as brown and lavendef, 
purple and gold, and tan and drab. Mixtures of this kind may 
not only be economically produced, but are simple and neat in 
cqpfiposition. Many of them are largely used in the production 
of both woollen and worsted yarns, and are produced in light, 
medium, and dark shades. In textures where a neat effect is 
requisite, they make most satisfactory combinations. Still, they 
lack diversity of tint ; and, as compared with blends containing 
a larger assortment of colours, they are characterized by tame- 
nesk Of course their degree of freshness and lustre is pro- 
portionate to the brightness of the hues amalgamated. If these 
are washy and murky, the resulting combination will be 
unsatisfactory. While it is impossible to enumerate all the 
colours suitable for this species of blending, yet it may be 
remarked that one of the hues should, at any rate, possess bloom 
and force of tone ; not necessarily harshness of hue, but fulness 
of tint and definite emphasis of shade, in order that it may be 
capable of affording colour character to the mixture in which it 
is used. Such colours as claret, maroon, deep purple, russet, 
chocolate, tan, warm olive, full-toned drab, blue, and green'drab, 
are appropriate for this purpose. 
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63. Compounds of Two Colours in which White is used . — 
Blends of this class are both numerous and important. They are 
of many tones, depths, and intensities. Three illustrations are 
given on Plate XIIL, comprising light and medium composi- 
tions. The first specimen (No. 1) results from mixing 3 paiis of 
white with 1 of brown ; the second (No. 2) is composed of 3 parts 
of fawn and 2 of white; and the third (No. 3) consists of 3 
parts of reddish purple and 1 of white. In the first and last of 
these mixtures the proportions are the same, but in the former, 
white is the prevailing, and brown the subordinate tint, while 
in the latter, lavender is the main element, and white simply the 
secondary factor of the blend. This leads to the consideration 
that in forming such mixtures it is imperative to determine, in 
the first place, whether white or the colour element, whatever 
that may be, is to preponderate in the mixture about to be 
produced. Having decided upon this point, some calculation 
should be made as to the extent in which one element is to be 
Overpowered by the other. The illustrations will assist us in the 
solution of this problem. Starting with the brown and white 
combination, it is (juite apparent that, in this instance, it has 
been sought to acquire an effect of a light character, one, iq a 
word, just tinged or toned with a brownish element. As a 
consequence, white should preponderate, but the point arises to 
what degree. If the proportions were four parts of brown to 
one part of white, the mixture would be too pale ; if three parts 
of white and two parts of brown were combined, the mixture 
would assume a dark cast, for the brown element would be too 
potent ; hence the proportions from which the illustration has 
been obtained are the most appropriate for producing a light- 
shaded compound. Results of this kind can only be arrived at 
by experiment. Theory merely expounds the principles of the 
art, practice alone can illustrate and verify them. With pig- 
ments, the reader may acquire much useful and reliable knowledge 
of these combinations ; or by dyeing for himself in a small vessel 
a number of different shades, which is no difficult task, and 
using the hand cards alluded to in a previous paragraph, he 
majr become a competent and skilful combiner ^of fancy shades 
for mixture yams. 
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lUuatrations in Mixtwrea composed of White and a 
Second OoZottr.— Mixture 3, Plate XIII., is compounded of reddish 
purple and white. It is suitable for either worsted or woollen 
yams intended for dress goods made in the plain weave or in 
the simple twill. It also forms a yarn capable of giving good 
results when blended with Mixture 1 of the same Plate. Stripes 
and check patterns formed of these two mixtures, make very 
neat and attractive styles. The pinky aspect of Mixture 3 
causes it to be applicable to textures for ladies’ costumes, in 
which brightness and warmth of colouring are often a valuable 
acquisition to the fabric. The white beautifully softens the red 
purple, the two shades in union, and in the proportions rendered, 
forming a satisfactory mixture. 

The remaining sample in these mixtures (No. 2, Plate XIII.) 
is the most suitable for tweeds, yet considered. As a compound 
shade, it possesses many excellent features for both summer and 
autumn styles. Here, as already stated, white is the minor 
element of the composition. While in the two preceding 
examples it predominates, here it simply acts as a tinting factor 
which gives softness and mellowness to the green drab forming 
the bulk of the mixture. The utility of white for this purpose 
is thus clearly seen. 

Below are furnislied some additional examples in this descrip- 
tion of mixtures : — 


I. 

3 parts of light bluish drab. 
1 part of white. 

III. 

3 parts of olive brown. 

1 part of white. 

V. 

2 parts of deep chocolate 

brown. 

2’parti|of white. 

VIL 

6 parts of vjhite. 

4 parts of deep slatish blue. 


II. 

3 parts of tan. 

1 part of white. 

IV. 

3 parts of slatish fawn. 
1 part of white. 

VI. 

4 parts of chocolate. 

1 part of white. 

VIII. 

3 parts of white. 

2 „ of fawn. 
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Nos. I., II., and III. are specially suitable for yams employed 
in the manufacture of dress and other thin fabrics of a bright 
and cheerful tone. No. IV. is an interesting compound after 
the nature of No. 2, Plate XIII., but deeper and stronger in cast. 
Such mixtures are most useful in the production of fancy tweeds 
and woollen and worsted textures intended for men’s wear. 
Blends V. and VI. are also appropriate for tweed goods. 
They are both of a brownish character, but the latter is the 
darker and more pronounced in tone. No. VII. might be 
defined as a slatish blue mixture. It makes a good fancy yam, 
and, in fine worsted, a thread suitable for thin fabrics for 
costumes. The last of * these combinations possesses a very 
mellow appearance. The fawn is a shade between olive and 
brown, approaching a species of tan. By altering the propor- 
tions to three parts of fawn and one part of white, an excellent 
mixture results, which might be used in combination with No. 
VIII. in the production of checks and stripes and a large diversity 
of other patterns. 

65. Mixtwres composed of Block and another Colov/r. — These, 
if anything, have a more extensive application than the mixtures 
just alluded to, and are probably more diversified in composition 
and colouring. They are largely employed in the production of 
yams for dark and medium-shaded goods. As the illustrations 
furnished on Plate XIII. indicate, many useful combinations 
may be obtained on this method. The first example (No. 4, 
Plate XIII.) that may be considered, is a russet-brown mixture. 
Probably, the russet is a degree too warm, but, for some purposes, 
the blend is all that could be desired. Bloom, mellowness of 
cast, and rich fulness of tint are its chief characteristics. As a 
tweed mixture produced by using two colour factors, it is 
invaluable. It contrasts with the following mixture. No. 6 of. 
the same Plate, which results from blending one part of blaek 
with one part of light olive. The olive used is more drab than 
orange, and in association with the black assumes a greenish 
cast. By combining yams made of this mixture with yams 
made of the preceding mixtu^, some good patterns might be 
produced, simple, but neat in composition ; the streaks of russet 
in the oim harmonizing and contr^ing with the filaments of 
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olive in the other. The qualities of bloom and warmth lacked 
by this latter example are possessed by the russet blend, while 
the mellow characteristic of the olive mixture, when associated 
with the russet, yields a compound colouring of tasteful 
properties. 

But one further illustration. No. 6, Plate XIII., in this species 
of blend calls for description, namely, a black and fawn com- 
bination in which fawn is the principal hue. It is illustrative 
of the diversity of effect that may be acquired by mixing two 
colour elements. As the fawn composes the bulk of the blend, 
it possesses, when viewed at some distance, a brownish tone, but 
on closer examination the small flakes of fawn colouring assume 
a rich bloom as well as a soft, mellow aspect. 

Other examples in this style of mixture, not illustrated, may 
be briefly described, the colourings of which are : — 


I, 

5 parts of black. 

2 „ tan, 

III. 

• G parts of black. 

3 „ bluish green. 

V. 

3 parts of black. 

2 „ sage green. 


II. 

1 part of black. 

1 „ tan. 

IV. 

4 parts of black. 

5 „ dark purple. 

VI. 

4 parts of black. 

3 „ drabbish fawn. 


VII. 


VIII. 


4 parts of black. 6 parts of black. 

1 part of lilac (medium 1 part of rose pink, 
shade). 

Combinations I. and II. are quite dark. The former is a 
warmish, and the latter a somewhat cool colouring. Yams from 
these two mixtures harmonize well when associated in the same 
pattern. The tan used in No. I. is similar to No. 3, Plate IV., 
and the bluish green to No. 2, Plate VI., but rather more blue in 
tone. Mixture II. is a medium colouring, suitable for suitings 
and tile general run of fancy tweeds. Warmth, freshness, and 
lustre are its main and characterizing elements. No. IV. is a 



^ It f<^ m a labtie 

. m is <x>m|joeed. dE yarns "iiyde of iiiis mixtm*e 

; ' i&[ Wovoin yam from Blmd L is aa ex<SBllent combination 

dl tibftts, ifkti^ ¥. and Vt are bcAh^of a medium tonij, Np. 
¥/ismiyWrdtdIintoiiw as compart with No. VI., but both we . 
useful C 0 ibliting 8 .^ l^ Vll. and VIII. are of a different 
chaxaoter. Ijn ilieie j^campks tiie colour element is small, hut 
aM The object hhs beleah; 

riabbtafe b Wack composition just streaked with filaments of a ^ 
shade. The quantity of lilac in No. VIL is just sufficient 
to ^lange tiie tone of the black, and to produce a compound 
approaching a species of grey, but bright and fresh in colouring. 
No. VUL, though very dark, is cheerful in quality, being suitable 
lor a fancy yam, or for thin textures formbes and costumes. 
It is unnecessary to multiply examples of mixtures in this class, 
as those furnished are typical of the endless variety of combina- 
tions which in practice are required by this scheme of colouring. 

* 66. Orey Mixture8,--A.mon^t the most useful mixtures 


resulting from combining two shades are those known as greya- 
These are sometimes bloomed or enriched with purple or fuiJ*": 
toned blue, but they are more frequently constituted pf Wtock 
and white simply. Ranges of fancy woollen and worsted 
.patterns are rarely made without their use. For ground sh^es, 
and also for fancy colours in cheek and stripe patterns, they are 
of great utility. Some of the most important and common, 
proportions are as follows ^ : — 


I. 

6 parts of black. 

1 part of white, 

III. 

4 parts of black. 

1 part of white. 

V. 

2 parts of black. 

1 part of white. 

1 Bee also Par. 


n. 

fi parts of black. 
1 part of white. 

/•: IV‘ , V, 

3 parts of^l^k. 
I part of 

Plate XII. 


52 and 



MIXTtTRES, 


81 


VII. 

2 parts of white. 
1 part of black. 

IX. 

4 parts of white. 
1 part of black. 


VIII. 

3 parts of white. 
1 part of black. 

X. 

6 parts of white. 
1 part of black. 


XI. 

6 parts of white. 
1 part of black. 


The most useful of these combinations are Nos. V., VI., and 
VII., which are in many instances the only ones used. No. V. 
is called dark, No, VI. medium, and No. VII. light grey. 

To produce a perfectly gradated shade it is necessary to use 
some five or seven greys, but in ordinary styles, for both woollen 
and worsted textures, it is not customary to employ a larger 
number than the three mixtures just named. The following iS 
an arrangement for a shaded pattern in five greys : — 


5 or any appropriate number of threads of No. IV. 


5 

6 
5 


.5 

5 

5 

5 


>» 

» 

)» 


VI. 

VII. 

VIII. 
VII. 
VI. 
V. 


Mixtures I, II., and III., form very dark shades ; and Mixtures 
XI„ X., and IX., form very light shades ; and are only employed 
in the production of extreme fancies. 

67.’ Bloomed Greys. — These, as already explained, are greys 
tinted with some bright hue. The colours generally used for 
this purpose are very deep purple, rich blue, and red purple, 
life quantities of such hues are small, but sufficient to impart 
freshness of tone or lustre to the mixture. Blue is used 
in brightening light greys. For example, a much 
light grey is formed by the following proportions tRan 
#;J^k tod white were alone used : 6 pai-ts of white, 4 parts 
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of black, and 1 part of blue. Though the blue only constitutes 
one -eleventh of the mixture, still it imparts freshness. An 
excellent medium grey, warmed with reddish purple, can be 
secured thus: 8 parts of black, 4 parts of white, and 3 parts 
of red purple. Deep purple is one of the most suitable hues for 
dark greys, as it possesvses both the qualities of warmth and 
lustre, and is a most potent hue. Two examples follow in which 
it is used with satisfactory results : — 

I. II. 

6 parts of black. 3 parts of black. 

2 „ deep purple. 3 „ white. 

1 part of white. 2 „ deep purple. 


Both these mixtures possess richness and depth of tone, alvd 
are preferable to the common greys insomucli as they are 
fuller, more lustrous, and mellower in composition ; No. I. is a 
dark, and No. II. a medium shade. 

68. Coloured Greys . — Mixtures of this kind are mainly com- 
pounded of black and white, but the colouring element intro- 
duced may be so potent in hue as to impart quite a tinted aspect 
to the shade. It will be sufficient for the purposes of illustration, 
to treat of mixtures of this class in which red, blue, yellow, 
orange, green, and purple, or the primary and secondary hues, 
are used as the tinting factors. It is very rarely that more than 
one colour is employed in the same blend, as the examples given 
will show. Four standard coloured greys, in which red is the 
tinting element, are as follows : — 


I. 

1 part of black. 

I „ white, 

1 „ red. 

III. 

2 parts of white. 
1 part of Mack. 

1 „ 


II. 

2 parts of black. 
1 part of white. 

1 „ red. 

IV. 

2 parts of red. 

1 part of black. 

1 „ white. 




These pit>portion»,^^|^^ typical results, .will be adopted 
,jJ;^)i|^ghout the iliese,|nixtares ; that is to say, when 



MIXTURES, 


83 


the tinting element is changed to blue or orange, the same 
quantities will be combined as in those furnished in the above 
examples. 

In No. 1 the shades are blended in equal proportions, hence 
there is no tint preponderating in the resultant mixture, 
which is a species of brownish grey, neat in composition, ^nd 
one that is useful in textile designing. Black predominates in 
Mixture II., resulting in the production of a more appropriate 
shade than that formed by No. I. for autumn and winter 
cloths. Referring to No. III. — white is the chief element, hence 
a medium compound shade is acquired: somewhat pinky in 
appearance, owing to the entrance of white and scarlet into the 
blend, but still the whole is toned and increased in depth of 
composition by the admixture of black. It is, on account of 
its richness, more suitable for yarns for dress fabrics than for 
heavy goods for men’s wear. The same remark applies to 
Mixture No. IV., in which red is the preponderating hue. But 
this is a bright and cheerful colouring, and one that makes an 
excellent fancy yarn. These reddish-grey mixtures all form 
valuable shades for winter styles, as they are decidedly cheerful 
and warm in aspect, and produce a kind of pattern both bright 
and comfortable in character. 

Grey, in conjunction with yellow, forms a species of drab 
mixture, which finds appropriate use in the manufacture of 
summer textures. Taking the same order of mixing as furnished 
in the red greys, the following results are obtained : — 


V. 

1 part of black. 

1 „ white. 

1 „ yellow, 

VII. 

2 parts of white. 
1 part of black. 

1 „ yellow. 


VI. 

2 parts of black. 

1 part of white. 

1 „ yellow. 

VIII. 

2 parts of yellow. 
1 part of black. 
1.4 white. 


The equal quantities cons^iitute quit^fk drab blend. In this 
example there is first the asaociaticmt ^^ e black and 
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elements constituting mid grey, which receives additional lustre 
from co-mixture with yellow, which tinges the whole composition 
a drabbish olive. An agreeable variation may be made by 
employing a bright tan in the place of yellow. On allowing 
the black element to preponderate, as in No. VI. blend, a much 
darker result is attained, one, however, in which the olive cast 
is preserved, though the bulk of the composition is dark grey. 
A pleasing mixture ensues when white (No. VII. blend) is 
made the maximum element. It is soft and bright in colouring, 
and of extensive utility in the production of fancy yarns and 
fine worsted textures. Perhaps when yellow is the main shade 
(No. VIII. blend) the cast of the mixture assumes a too ochre- 
like aspect, but the yarn resulting from this composition has 
nevertheless its specific province in woven design. 

Black and white mixed with blue form a valuable series of 
mixtures, more or less applicable to all classes of fancy goods. 
fWhen the quantities of the several shades are ecjual (1 part 
black, 1 white, 1 blue), the mixture formed is of a peacock blue 
tone, streaked with grey. This mixture may be applied both as 
a fancy and as a ground shade, according to the texture being 
produced. Increasing the black (2 parts of black, I white, fend 
1 blue) results in the formation of a dark bluish grey, applicable 
to a large variety of fabrics. By giving preponderance to 
the white (2 parts of white, 1 black, and 1 blue), a slatish blue 
grey is obtained, which, in combination with certain brown 
mixtures, is capable of forming elegantly coloured patterns. 
When the blue element is the principal hue (2 parts of blue, 
1 black, and 1 white), the mid grey, constituting one-half of 
the compound, assumes a mellow, quiet blue tone, making a 
mixture specially appropriate for goods, in which cheerful but 
soft colouring is an important feature of the design. 

It is evident, from these examples, that a wide field of 
colouring is opened up in the admixture of black and white with 
the primary colours. In the illustrations considered, only four 
sets of proportions have been dealt with, but by multiplying 
these it will be obvious that an endless diversity of results, even 
witiji these five shades— black, white, red, yellow, and blue— can 
feebly ;be acquired. But when it is taken into account that 
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other hues besides those named are used in combination with 
black and white, it will at once be seen that the possibilities of 
this preliminary method of combining colours for textile work are 
largely increased. The subject cannot be followed further than 
the secondary colours at this stage : these, in conjunction with 
the primary combinations just described, will give a fairly com- 
prehensive view of the styles of compound shades obtained in 
practice by this system. 

In the first place, allusion may be made to the admixture of 
orange with black and white. Should the quantities be equal 
(1 part black, 1 white, and 1 orange), a drabbish grey is produced, 
a degree warmer in hue than if yellow were the colouring factor. 
On doubling the quantity of the black element (2 parts black, 1 
white, and 1 orange) a greyish olive mixture tinged with a 
reddish tone is formed ; while a light fawn mixture is produced 
if the white preponderates (2 white, 1 black, and 1 orange). 
A tannish grey composition, suitable for fancy yarns, results* 
from the proportionate quantities being 2 parts of orange, 1 part 
of black, and 1 part of white. 

Green, when associated with black and white on this system, 
does not constitute mixtures well adapted for yarns for fabrics 
of a heavy description, but yields compounds useful in the 
decoration of dress and other thin textures. These blends 
partake of a species of mellow, mingled, greenish grey. Such 
blends are more pleasing to the eye in woven fabrics than solid 
green, possessing a softer, quieter, and a more satisfactory tone. 
Beginning with white, black, and green, equally compounded, a 
mixture is obtained that may be appropriately described as a 
slatish green, the grey element imparting to the blend a rich 
mellow cast. By increasing the black factor (2 black, 1 white, 
and 1 green), the slatish tone is augmented, because it is due 
to the association of this shade with the green element of the 
blend. As black is, in this instance, the principal shade, the 
mixture, while mellow and greenish, is decidedly deep and fuU 
in tone. The emplo 3 anent of white as the leading shade (2 
parts of white, 1 black, and 1 green) yields an interesting com- 
bination between pea and a slate green. If the yam miade 
from this mixture, were associated in the same pattern with 
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that resulting from blend No. III. of the red series, an exquisite 
assortment of tints would be obtained. It is by blending the 
yam product of one combination with that of others that 
attractive colourings are arrived at. When the proportions 
are 2 parts of green, 1 part of black, and 1 part of white, the 
compound has too greenish a cast to be of extensive use in 
textile designing, hence this mixture is chiefly used in the form 
of a fancy or lively thread. 

Allusion has now only to be made to the purple-grey com- 
binations. First, when the proportions are 1 part of black, ' 
1 part of white, and 1 part of purple, a distinctly purple grey 
is produced, owing to the extraordinary potency and diffu- 
siveness of this secondary. Making black the predominant 
factor, a more useful compound from a textile standpoint is 
acquired; perhaps slatish in cast, but, nevertheless, warm and 
cheerful in tint. Should white preponderate, a pure slatish grey, 
gust tinged with the warm, lustrous hue of purple, ensues. These 
two last combinations, in addition to the mixture resulting from 
compounding 2 parts of purple, 1 part of black, and 1 part of 
white, are chiefly useful in the form of fancy threads. If purple 
is employed in grey mixtures, for tweeds, and other medium and 
heavy textures, it must be in lesser proportions than here given, 
indeed, on the principle indicated in the examples supplied in 
Paragraph 66. 

Many other colours besides the primaries and the secondaries 
are blended with black and white in the production of mixture 
yams, but the illustrations that have been treated of, will enable 
the reader to arrive at methods of combining other tints or 
shades, than those supplied in these mixtures — the most useful 
of all compound shades — namely, light, medium, and dark 
greys. 

69. Two-Cohv/rMixture8.---Ne:dio the series of blends obtained 
by combining black or white with another colour, mixtures re- 
sulting from associating two colour elements are the most 
oommonly produced. In addition to being the least costly of all 
fMicy mixtures, itito which black and white are not imported, 
timy are neat, simple, and elegant in composition. Examples are 
In 8, and 9, Plate *X11I. The first is compounded 
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01 '6 parts ot Dright brown and 2 parts of lavender ; the second 
of 4 parts of claret and 1 part of gold ; and the third of 3 parts 
of tan and 1 part of drab. In mixtures of this class, one shade 
should always be chosen for constituting the bulk of the com- 
pound ; and this, of course, should be of such a character as to 
be suitable for application to fabrics intended for wearing pur- 
poses. Turning to these examples, it will be seen that shades of 
this kind have been adopted as the principal factors, for in one 
instance, dark brown is the body colour, in another claret, and in 
the third instance, tan. So that this law of using a comparatively 
mellow and unostentatious colour for the bulk of the combina- 
tion has, in this type of mixtures, almost universal application. 
Alluding specially to the brown-and-lavender blend, the object 
here has been to secure an intermingled shade of rather more 
than medium depth. Both colours are prominent, yet they 
constitute quite a new shade of recognized utility in textile 
manufacturing. In the claret-and-gold mixture, claret largely 
predominates, and imparts depth and body of tone to the result- 
ing compound. The function of the gold-coloured fibres is 
essentially to brighten and freshen the whole. The last example 
is quite a distinct species, having no common elements with the 
two preceding, beyond the fact that it only contains two factors 
of colouring, tan and drab. As these shades are more or less 
allied in hue, the mixture acquired by combining them is slightly 
wanting in diversity of tinting ; yet it is a style of blend admir- 
ably adapted for producing fancy yarns for light goods in 
woollen materials. Two shades of brown, blue and slate, and 
olive and drab, similarly blended, would all form creditable 
mixtures. Some of the Bannockburn blends only contain two 
colours, though apparently full of variety of tinting. The 
peculiar nature of the wool fibre substantially contributes to the 
richness and elegance of these two-colour compounds. 

70. Multi-Shade Mixtures . — The general principles of the art 
of blending have now been explained, and it is not needful to 
treat extensively of the remaining kinds of mixtures. By the 
aid of further illustrations, the methods of combining any 
reasonable numbpr of colours in the constitution of “stock”* for 
-fancy yamsi may bo indicate* First, consider the claret-brown 
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blend given in No. 10, Plate Xlll., and composed of 4 parts of 
claret, 1 part of drab, and 1 part of ^Id. The colours combined 
not only harmonize when mixed, but also when separated. If 
any one of the colours were removed, the combination would be 
incomplete, showing the perfect union of the tints selected. 
Should four colours be blended, increased freshness and lustre of 
combination may be acquired, as is instanced by No. 11, which 
consists of 4 parts of black, 2 parts of drab, 1 part of scarlet, and 
1 part of white. As in the previous example, a dark shade is 
here employed for the bulk of the mixture, the other tints com- 
bining to impart brightness to the whole colouring. The touch 
of scarlet is very appropriate, giving warmth and tone; the 
drab is useful as a filling-in factor, while the black and the white 
give that general mellowness which characterizes the whole 
blend. Another example. No. 12, of a dark description is a 
compound of three colours, blended thus : — 

2 parts of purple. 

1 part of orange. 

^ a part of warm slate or smoke colour. 

The orange should be verging on scarlet, and the purple possess 
a claret-like hue. A pleasing mixture is thus acquired, one in 
which the distinguishing features are mellowness and beauty 
of tone, combined with warmth and richness of composition. 
Purple and smoke colour are utilized in furnishing that peculiar 
varied tinting that constitutes the main element of the mixture, 
while the orange introduced affords brilliance, bloom, and warmth 
of hue. Other combinations are as follows : — 


Dark Blends. 
I. 


II. 


4 parts of brown. 

2 „ light brown. 

1 part of lavender. 


4 parts of brown. 
1 part of sage. 

1 „ scarlet. 


III. 

6 parts of maroon. 

1 part of medium green. 
1 „ scarlet. 

1 „ bright blue. 
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Medium Blends. 

1. 


II 


4 parts of brown. 

2 „ light olive. 

2 „ white. 


4 parts of claret. 

3 „ white. 

1 part of gold colour. 


III. 

8 parts of black. 

2 „ white. 

3 „ orange. 


Light Blends. 


I. 

4 parts mid brown. 
1 part of drab. 

I ,, white. 


II. 

2 parts of brown. 
2 „ white. 

1 part of fawn. 


Ill 


4 parts of chocolate. 

5 „ white. 

2 „ orange. 


71. Ttoisi-Yarn Mixtures . — Recurring to the three great 
classes of mixtures defined at the beginning of this chapter, 
twist-yarn mixtures were included in the second group. For 
many reasons they are not so extensively produced as raw- 
material mixtures: thus, they are more costly; they do not 
generally yield such elegant efiPects ; and they lack that brilliance 
of colouring so universally characteristic of the latter description 
of mixtures. The twist used for this purpose includes two-, 
three-, and four-ply yarns, and curl, knop, cloud, and other fancy 
threads. Black and white twist mixtures in woollen, worsted, 
and cotton goods are extremely common. A more marked, and 
perhaps more streaky class of effects, is obtained by using these 
yarns than by employing mixture threads. If the twists were 
of the cloud kind, real spangles, more or less elongated, of black 
and white shades would be formed in the woven fabric ; whereas 
if curl twists were adopted, loops of black and white would be 
irregularly spread over the surface of the cloth. Generally^ the 
most elementary weaves are used in the construction of these 
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goods, such as the plain make, and the common four-end and 
six-end twills. In worsteds, large quantities of these mixtures 
are made, the finest of these threads yielding a satisfactory species 
of intermingled colouring. 

72. Marls. — A series of grey and coloured mixtures obtained 
by the second method of blending (Class C, Par. 55) is illustrated 
in Plate XIV. These yarns show the principle of obtaining a 
marl mixture worsted thread, after combing and drawing, or in 
the operation of roving. An intermediate style of mixture is 
thus produced between that due to blending coloured slivers in 
drawing, and that due to folding or twisting two or more coloured 
yarns into a compound thread. The blending of the coloured 
elements is not, on this system, so complete as by the first 
method ; nor yet are the specks of colour so distinct as in mixture 
yams obtained in twisting. “Marls” made in this way are 
combined in stripe and check patterns with similar mixture 
yarns developed by doubling or folding. 

The proportionate quantities of black and white in Series A 
and A', and of black and a colour in Series B, B' are as 
follows : — 

Plate XIV. 

Marls, Series A and B. 

Specimen l.=:l black thread twisted with 1 marl thread=25% white or colour and 75% black. 

„ IL= .> » » 60% „ 

„ IILp n » n =^6% „ „ 26% „ 

,, IV. =1 marls white or colour 25% and black 75%; twisted with 1 marl threads 25% 
white or colour and 7.'>% black. 

„ V.=l white thread twisted with 1 marl thread=25% white or colour and 75% black. 

„ VI, = „ „ „ =60% „ „ 60% „ 

Marls, Series Al and Bl. 

E^imen I.*l marl threads white 26%, black 76% ; twisted with 1 marl threads white 26%, black 76%. 


II. = 

II 

= „ 60 %, 

„ 60 %; 

•I 

„ 

= I, 26%, 

.1 76 %. 

ra.* 

II 

* II 60 %, 

.1 60 %; 

II 

II 

= ,1 60 %, 

II 60 %. 

iv.=-. 

II 

- 1 , 76 %, 

,1 26 %; 

II 

„ 

= 11 60 %, 

II 60 %. 

v.= 

n 

«= ,1 76 %, 

,1 26 %; 

.1 

II 

- ,1 76 %, 

It 25 %* 


VI, =1 white thread twisted with 1 marl thread = white 76%, black 26%. 


In Nos. I. to V., Series A' and B', each yam is composed of 
two marl threads twisted together, but No. VI. consists of a 
'white thread twisted with a marl; and in Series A and B, Nos. 
I, H^^ and in. are composed of a marl and black : No. IV. of 
two marls* aad Noe. V. and VL of a marl and white. 
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73. Weave Mixtures . — These are least manufactured of any of 
the three classes of mixtures. They result from intermingling 
self-coloured yarns in the loom. Plain and other elementary 
weaves are alone suitable for producing these effects. It is usual 
to have the warp of one colour, such as grey, and the weft of two 
or more colours ; or the warp of two or more colours, and the 
weft of one. In neither of the two foregoing classes of mixtures 
could anything approaching .a repetition of effect be traced in 
the woven sample, whose surface is invariably one mass of 
mottled tinting. For an analysis of the principles on which 
these patterns are ac(iuired, the reader is referred to Woollen 
and Worsted Cloth Manufacture. 
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74. Colours applied to Textiles on Various Systems— 75. Types of Woven 
Colouring — 76. Single Weave Colourings — 77. Colour in relation to Backed, 
Double, and Compound Cloths — 78. Colour applied to Single-make Figured 
Fabrics — 79. Fancy Shades applied to Backed and Double Weave Combination 
Designs — 80. Colour in Designs in which the Figures are ]Droduced by the 
Weft Yams — 81. Figured Effects obtained by Warp Colouring — 82. Colour in 
Textiles Figured by both Warj) and Weft Yarns— 83. Pattern Design— 
84. Styles due to Colouring only — 85. Stripes— 86. Checks— 87. Mixtures— 
8$. Fibres— 89. Classes of Striped Patterns— 90. Hairlines— 91. Compound 
Stripes composed of Longitudinal and Transverse Lines— 
fl3. Stripes coinposed of Two Colours — 94. Stripes composed of Three or more 
Ookmn— ^ irregular Stripes comi>osed of Black and White Yarns— 
96u and Indefinite Stripes in Two Colours— 97. Irregular Stripes 

"in Two Colours — 98. Shaded Stripes in Two Colours— 99. 
Irregular Stripes containing several Colours— 100. Shaded Stripes in several 
Colours. 


74, Colowra applied to Textiles on Various Systems , — There 
are numerous methods of introducing colours and fancy shades 
into woven patterns. According to the kind of fabric being 
produced, the nature of the materials composing it, and its 
structural arrangement, the scheme of colouring practised varies. 
Suitings, trouserings, mantlings, dresses, vestings, shawls, rugs, 
<$arpete» and other important typical textures, are all coloured on 
principles. Worsteds are not treated in a colour sense 
pruciselj the same system as woollens, nor silks as cottons. 
IShinple weaves of more varied colouring than diagonals 
crossings; figured designs of a floral or 
itHlliacter, than those resulting from combining 
weaves ; single-make than double- and treble-make 
pattprue# decorative fabrics; tiian. flushes and lenos, 

Yet some principles ^ textile colouring 

to species 6i woven ^design. Certa^ methods of 

92 
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grouping yams in elementary plans of interlacing warp and 
weft yield, under all conditions, the same style of effects. As a 
well-known combination of lines makes the key pattern, so in 
textile designing there are methods of classifying and uniting 
shades which cannot but produce one form of pattern. While 
in subsequent chapters it will be needful to specialize and in- 
dicate the complex modes of colouring practised by the weaver, 
here the general principles of the art will be simply expounded. 

75. Types of Woven Colourings. — All varieties of textile 
colourings may be classified under two great heads, which are 
capable of subdivision, as in the Table appended. 

Table VII. 

Illustrating the Types of Woven Colourings. 

I. colour in simple and fancy weaves. 

(A) Single-malce Cloths. — Woollen, worsted, cotton, linen, and 
silk textures, in plain, twilled, mat, sateen, corkscrew, leao, 
diaper, and other weaves. 

{B) Backed, Double, and Compound Cloths. — Effects produced 
principally for men’p wear, in both woollen and worsted yams ; 
also rugs, travelling maudes, winter mantlings, and blankets. 

II. colour in fancy and figured patterns. 

(A) Single Fabrics. — Stripes, checks, and drafted patterns for 
dresses, mantlings, ulsterings, blouses, and other textures. 

(B) Backed, Double, and CombiTmtion Patterns. — Woollen 
and worsted patterns for men’s garments; shawls, mantlings, 
rugs, “Kidder,” Scotch, and other carpets; also damasks atid 
decorative fabrics. 

{C) Figured Patterns Coloured in the Weft. — ^Vestings, (h:^ses, 
matelasses, and cords. 

(D) Figured Patterns Coloured in ike fria-rp.— Spotted and 
figured styles of various descriptions in simple ! tod 
makes, fancy dress patterns, mantles, plushes, 
and carpets. : 

{E) Patterns in wfmh ike Figwre is devdopedhffio^Wm^ %nd 
Weft Sflli and worsted *6ldborat6^|f^gl|M 

mented patterns in an endl^ diversity of textures and 
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76. Single- Weave Golowringa. — The single-make cloths, named 
in Group A of the first class of coloured effects, are textures not 
only single in structure, ie., not backed, but composed of one 
weave of a simple character. Here some of the most elementary 
types of textile colouring occur. Many of the patterns produced 
in these weaves are due to the arrangement of the shades of the 
warp and weft. They form a species of woven design which is 
purely technical in construction. The artistic knowledge re- 
quisite to their origination is exercised in the selection and 
combination of colours. As regards the elements which give the 
pattern its form or outline, these are solely of a technical nature, 
and relate to dexterity and ingenuity in the invention of novel 
plans of cloth construction, and of applying to such makes those 
schemes of colouring which will most, effectively develop their 
structural composition. This class of textile pattern may be 
described as Woven Colour Design, for it is one in which the 
all-important principle consists in devising new systems of 
shade arrangement and distribution. When considering pattern 
as obtained in simple weaves, this feature of design is the 
most prominent for examination. Scotch tweeds, as well as 
various classes of fancy woollens for suitings, trouserings, and 
flannels, some styles of cotton fabrics, and a considerable diversity 
of worsted, silk, and linen fabrics, are examples in this style of 
pattern. The more or less complex nature of these textiles is 
determined by the intricacy of the weave employed, and the 
plan of grouping the shades. Irregular makes or crossings, such 
as diagonals, fancy twills, diamond and broken weaves, are more 
difficult to treat with colour than simple twills and hopsacks. 
The comprehensiveness of this type of textile colouring will be 
evident when it is mentioned that in the plain weave, and the 
cassimere twill, there is practically no limit to the variety of 
patterns obtainable in stripes, checks, diagonals, small figures, 
mixtures, spotted, and other styles. 

77. CoUmr in relation to Backed, Double, and Compound 
Cloths, — The fabrics named in Section B of Part I. of Table VII. 
are much more intricate in structure than those alluded to in 
.tiie previous paragraph, and hence require greater technical skill 
in colour treatmenif^ As these cloths are multi-nlv in the weft. 
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in the warp, or in both warp and weft, they can only be 
economically and advantageously coloured when their build or 
structure is thoroughly understood. The yarns employed in the 
composition of the face pattern have to be kept distirict from 
those forming the back of the fabric, and vice versd. Frequently, 
the colouring of the face forms a different style from that on the 
back, in which case a combination of at least two principles of 
colouring takes place. 

The range of patterns in these makes is very diversified, but 
it is confined to a somewhat limited class of goods, as indicated 
in the Table. Winter fabrics for men s and women’s wear are 
the principal goods to which these weaves are applied, so that 
for climatic reasons light and fancy patterns are only exception- 
ally in demand, a fact which somewhat simplifies the application 
of colour to these styles. Some heavy tartan travelling rugs 
and wraps are also constructed in this type of weave. In the 
ordinary backed textures composed of one make on the face, the 
patterns are mostly of a simple stripe or check arrangement, but 
in rugs and heavy cloths elaborate and complex blends of shades 
obtain. 

78. Colour applied to Shvgle-make Figured Falrrics . — These 
form the A Group of textures given in Part 11. of the Table. 
In addition to the effect in this instance due to association of 
colours, there is design or pattern produced by a combination of 
weaves differing in structure or build, and moreover in appear- 
ance in the woven fabric. The weaves may be arranged to form 
stripes, checks, and figures. The classes of goods to which these 
designs are applied are numerous, including trouserings and 
coatings in woollen and worsted yarns, fancy dress goods, mohair, 
silk, and other classes of mantlings, ulsterings, silk handkerchiefs, 
cotton textures, and decorative fabrics. The principles involved 
in this type of textile designing comprise the application-^ of 
colour in the development of simple weave effects, and its intro- 
duction into designs composed of several weave elements to give 
precision and smartness of figuring. Before colour can be 
suitably applied here, its effect on the elementary crossings must 
be clearly apprehended. The designs containing various makes, 
such arrangements of fancy shades have 'to be used as will 
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emphasize exactly the several parts of the whole style, and not 
result in the suppression of some sections and in too bold a 
development of others. The larger the number of weaves enter- 
ing intb any single design, the greater the intricacy of colour 
application. When colour, in relation to the A Group of fabrics 
in the first section of the Table, is understood theoretically and 
practically, its functions and scope in this branch of designing 
may be readily mastered. 

79. Fancy Shades applied to Backed and Double Weave 
Combination Designs . — Winter goods of a figured order for 
apparel are included in Group B of the Figured Patterns. This 
class of textiles also comprises some styles of shawls, mantlings, 
and rugs. Many types of striped trouserings, in which two 
double makes occur, come within the scope of this useful group 
of textiles. Generally, if the method of colouring is simple, the 
combination of weaves is diversified ; but should the latter only 
comprise a few elements of weaving, more complex schemes of 
colouring are requisitioned. This order of patterns, moreover, 
includes certain species of textile effect not producible by having 
recourse to any other principle of weaving, but those apper- 
taining to double -cloth combinations. Regarding the style 
of figuring feasible, it may be either elementary or elaborate 
in arrangement. Every description of ornamentation can be 
developed, from the simplest rectangular pattern to the most 
fantastic and complex blend of floral and other forms. It is 
this feature of this principle of design and colouring which 
makes it useful in the production of various kinds of reversible 
fabrics — ^textures figured and wearable on both sides, such as 
shawls, Austrian blankets or rugs, and carpefe. Yet while the 
application of colour to these designs may yield these elaborate 
loom productions, the same scheme of colouring applied to the 
identical type of weave designs, may give such patterns as 
obtain in fancy trouserings, suitings, mantlings, and ulsterings 
of infinite variety of style. The structure and weave composition 
of these fabrics, and modes of gaining effects in them by colour, 
will be explained in detail later. 

Golov/r in Designs m which the Figv/res ar^ produced % the 
Weft Ya/ms . — In Group G the Textiles mentioned are vestings, 
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dresses, matelasses, and curl fabrics. This is an interesting type 
of weave design in which colour is of great utility in developing 
the integral parts of the figures composing the pattern. Warp 
yarns in these 'goods are only of secondary importance, the 
figured elements of the styles being solely the product of the 
weft yarns. These are, therefore, of various shades, while the 
warp is generally, although not necessarily, of one colour. 
Strictly speaking, these fabrics may be several fold in the weft, 
but they are invariably single in the warp. The extreme fancy 
character of the textures to which this principle of designing 
and colouring is applicable, is indicative of its scope. It is 
specially useful in fancy ve.sting styles, and is absolutely 
essential to the construction of one important class of matelasses, 
and also invaluable in the weaving of some kinds of curl cloths 
made for mantlings. 

81. Figured Effects obtained by Warp Colouring , — This is 
the reverse of the preceding principle of intertexture. All the 
fabrics enumerated in Class D are constructed on this system. 
They have one weft and several warps, the number of the latter 
varying according to the multiplicity of colours forming the 
pattern. Warp colouring is applicable to an extensive variety of 
fabrics. Commencing with the simplest type first, this system 
of colouring plays an important part in spotted designs, or 
patterns in which the distinguishing feature is a series of spots 
or minute specks of bright colours. These effects appear in 
suitings, mantlings, dresses, and cotton goods, including fabrics 
for small-ware purposes. Very elaborate dress styles are also 
figured by several sets of warp colourings. Here the weft is 
a sort of binding agent, uniting into one compact and firm 
fabric the various elements of warp colouring. Velvets and 
figured plushes, comprising astrachans and pile goods made in 
imitation of animal skins, in addition to Brussels, Axminster, 
and velvet-pile carpets, owe their design composition to the 
employment of two or more layers of warp threads. 

82. Colour in Textiles Figured by both W^irp and Weft Yarns. 
— This is the most comprehensive of all classes of textiles to 
which colour is related. The most elaborate patterns made in the 
loom,|iiid the most costly, are the product of combining both warp 
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and weft colouring. It is quite evident, on consultii^ Table VII. 
of the different t 3 rpes of textile colouring, that, in theory, 
the E Group of fabrics results from combining the systems of 
weaving included in Groups C and D, but, in practice, as 
subsequeiit analysis will demonstrate, other details of designing 
and colouring are involved in the execution of this class of 
fabrics than those here comprised. As this species of colouring 
finds expression in all the types of figured woven effects special- 
ized in the above mentioned st^des of fabrics, it is useless to 



Fio. 6.-7>, E, F, 


attempt further classification. These styles are intricate in 
build and unique in principles of intertextute. Usually, they 
are neither purely double, nor yet purely single in construction, 
but embrace schemes of designing and colouring, such as may 
only be mastered by those who previously study the former 
fabrics to which colour is applied, and which are named in 
Table VII. 

88. Pattern Design . — This style of pattern results solely 
the methods of grouping fancy warp or weft yams, or 
botii these elements of textile fabrics. It may^ be appropriately 
designated Colour” to distinguish it from “Weave” design; 
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for, if the 'colours are removed from such patterns, all effect is 
destroyed. Colour here yields both the form of the design and 
the beauty of the style. No type of textile designing is more 
extensively utilized than this, for the styles resultant are 
characterized by neatness and by great utility. Pattern design 
relates not only to the artistic grouping or blending of shades, 
but to their arrangement. The latter is a factor which has to be 
suited to the build of the weave. The same plans of colours 
are capable of yielding quite distinct effects in two different 
weaves. Fig. h, A, B, and 0, and Fig. 5, i), E, and F, demon- 
strate this important principle of textile colouring. The weaves 

2 

(marked E’s for weft) are plain in Fig. 5, A, B, C, and ^ or 

cassimere twill in Fig. 5, D, F, F. The effects of different marks 
in the sketches, and also the methods of warping and wefting, 
or the order of colouring, are stated in the following Table : — 

Table VIII. 

2 

Illustrating the effects on the Plain and ^ - Twill 

Weaves of the changing of the order of Warping 
AND Wefting. 


Section. 

Wavp. 

Weft. 

Eilect in Sketches. 

A and 1) j 
Fig. 5 y 

1 thread grey 

1 ,, white 

White 

□’s= white warp over wlute weft. 

!l’s=grey ,, „ 

0 = white weft over grey and white warps. 

B and E j 
Fig. 6 

White 

# 

1 ]>ick grey 

1 „ white 

□’8= white warp over grey and white wefts. 
S’s=grey weft over white warp. 

□*s= white „ ,, 

^ i 

Fig. 5 1 

1 thread grey 

1 ,, white 

1 pick grey 

1 ,, white 

□’8 = white warp over grey weft. 

[ni’s=grejy^ warp over white weft 

0*8 = white weft over white warp. 

S’s=grey weft over grey warj). 

F ( 
Fig. 5 j 

1 thread grey 

1 ,, white 

1 pick gi'ey 

1 ,, white 

□’s- white warp over grey and wliite wefts. 
l’a=grey „ 

0’8= white weft over grey and white warps. 
§’8=grey „ „ 


The arrangement of the yams in the examples is the same, 
but the weave structures are dissimilar. The plain make so 
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determines the crossing of the warp and weft yams, that the 
white picks always float under the grey threads and over 
the . white threads, while the grey picks always float .under 
the white and over the grey threads, hence the solidity of the 
respective lines of colour is uninterrupted, and a pattern pro- 
duced of a simple stripe order. Coming to the twill weave, it 
distributes the colours difierently. Eacli pick floats over and 
under two threads at a time,* so that the picks at every inter- 
lacing cover, or are covered, by both a grey and a white thread. 
Let it now be shown what is tlie result of this. Supposing the 
first thread and pick to be grey (Fig. 5, F) and the second thread 
and pick white, then, if the effect of the interweaving of the 
first pick is traced, it will be obvious how it forms part of the 
minute diagonal pattern sketched in Fig. 5, F, This pick floats 
over a grey and a white, and then under a grey and a white 
thread, so that a small transverse line of grey is formed equal in 
length, not to a float over /teo, but three threads, for although 
the extent of the weft float is two, yet the grey thread adjoining 
it enlarges it in effect to three. Next take tlie second pick. It 
floats over the second and third threads, and, being white, makes 
a transverse line of this shade of similar dimensions to the 
preceding pick, because the fourth tliread in the warp is white, 
and in the texture is added to the two-weft float. If picks 
three and four are examined, it will be noticed that they give 
like results, only the positions of the small lines of colours are 
moved one thread in each case to the right, causing the diagonal 
effect in the fabric to move to the right. Analyzing the first 
and second threads, it will be seen that they make short vertical 
lines, equal in length to .flushing over three picks in succession. 
Take the first thread, which is grey: it is depressed on the 
first pick, being covered by the grey pick, then up twice ; the 
second thread is also down on the first pick, then down on the 
second pick, being covered by the white weft, and afterwards 
elevated over picks three and four, forming a float of white of the 
same size as if the thread had flushed over three succeeding picks. 

These Illustrations show how the structure of the weave 
modifies the effect of the colours. This relation of weave to 
colour, as regards systems of arranging fancy shades, is one of 
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the technical elements of textile colouring. Weaving principles 
cannot be ignored ; they must always be considered, as they are 
capable both of destroying or of beautifying a set of colours. 

Pattern design also relates to the invention of novel methods 
of grouping fancy threads, or to the assortment and distribution 
of the several colours in both warp and weft. Independent of 
the somewhat subtle question of harmony of tints which has 
to be considered here, such schemes of blending warp and weft 
threads of appropriate colours have to be devised as will give 
various styles in the same order of colourings and the same 
weave. By a modification of the plan of combining the yarns 
great variety of pattern may be obtained. Even when limited 
to this mode of producing pattern in the loom, novelty and force 
of style is feasible. The simplest alteration in the grouping of 
the threads frequently gives quite a new cast to the design. 
Tliere are three features of Pattern Design that are intimately 
associated with the character of the pattern originated: I. the 
selection of appropriate shades; 11. their classification and arrange- 
ment as to quantity; and III. the invention of such a plan 
of combining these colours in the fabric as will be in accordance 
with the construction of the weave or design composing the cloth. 

84. Styles due to Colouring only , — The patterns produced 
wholly by varying the plan of associating colours in textiles 
may in a general sense be grouped under four heads, viz.. Stripes, 
Checks, Mixtures, and small Figured Effects. These designs 
obtain in a large variety in all kinds of materials. 

85. Stripes . — Treating of each description of style analytically, 
stripe patterns may be primarily examined. They consist of 
bands or lines of different shades, varying in width, running 
lengthways of the fabric, that is, in the direction of the warp. 
The distinctive characteristic of a stripe is its line-like composi- 
tion. All patterns of this order are nothing more than a blend of 
lines oE divers shades and of various dimensions, extending from 
end to end of the piece. For trouserings, suitings, and some styles 
of dress and mantling cloths, no form of pattern is better adapted. 
The prominence of the several bands of colour, their solidity and 
distinctness, or their intermittent character and subdued or fpned 
aspect, are all qualities depending on the structure of the fabric 
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and its weave composition, which will be subsequently noticed. 
If the pattern in striped styles is principally a warp product, 
the weft is only a supplementary feature of the design, being 
employed, firstly, to bind the warp ends together and thus form 
a wearable fabric; and, secondly, to constitute an appropriate 
groundwork on which the warp colourings may be correctly 
developed. Proper emphasis of the colours composing the stripes 
is acquired by employing a suitable shade of weft, and by adopting 
that system of crossing or weaving which will, in addition to 
yielding the requisite strength and firmness of fabric, sufficiently 
interfere with the continuity of the fancy shades introduced into 
the W’arp. Stripes are of various dimensions and arrangements. 
Some are mere lines, and no wider than the diameter of the 
threads employed; others are many inches broad. One colour 
may be so introduced as to form bands of different widths. 
Thus, if brown and black were the colours at command, they 
could be so combined as to give styles of several descriptions in 
which the bands of the respective shades would always be of 
corresponding widths; or they might be combined on such a 
principle as to form sets of stripes of variable sizes. To a con- 
siderable extent, the character of these patterns is governed by 
the class of texture in which they appear. Instances of this 
occur in the various fabrics produced in the loom. Generally, 
for example, stripes for trouserings are not wide, but of small 
and medium sizes, and soft and neatly toned in colouring. For 
ulsterings, dresses, and mantlings, much broader effects, more 
elaborate in arrangement, and of greater force of colouring, are 
required. In cotton blouses, small styles are the most valuable, 
but in cotton fancies for dresses there are no definite limits to 
the width of the stripes and to the intricacy of the plan of 
colouring. 

86. Checks . — These may be considered as forming the second 
great class of patterns in which colour is the all-important 
element. Of course reference is only made at this time to that 
type of check in which the weave a simple factor. No allusion 
is made to, or consideration taken of, weave compounds which of 
thenyselves will form a species of check. The checks now being 
examined are those resulting from adopting the same or a 
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similar order of weft as warp colouring. In other words, if the 
arrangement of warp yams were 10 threads of black and 2 
threads of white, the weft would be the same, forming a solid 
square of black, surrounded by a skeleton square of white. The 
term “check” is suggestive of the appearance of these styles 
and of the scheme of their construction. The warp colourings, 
however complicated in arrangement and diverse in composition, 
to produce a perfect check must be crossed or “ checked,” as the 
operation is technically called, in precisely the same manner and 
by exactly the same shades in the weft. The plaids on Plates V. 
and X. are typical examples of the principles of checking. 
Here it is evident that each set of colours in the warp when 
woven with corresponding shades of weft forms a square of 
colour perfectly solid. The blue threads of warp and weft make 
blue checks; the green, squares of this colour; and the black 
and yellow also checks of these shades. The size of the check is 
determined by the mode of grouping the yarns, the coarseness of 
the texture, and the thickness of the yarns of which it is com- 
posed. Many of the principles of woven colouring applicable to 
stripes also apply to checks, which strictly speaking are patterns 
striped both in transverse and lineal directions. 

87. Mixtures . — The mixtures implied here may be defined as 
small all-over effects in which the various colours used are so 
fully co-mingled that the particular part played by any one 
colour is not observable. They require the most mellow treat- 
ment of all coloured styles. Nothing of a loud character 
succeeds, nor appears attractive in these textures. Mellow, smart, 
and choice combinations are desired. The pattern should present 
not so much a patchy, as a rich and tinted appearance — every 
colour utilized in its formation associating with its neighbours 
to compose one indefinite blend of minute effects. To produce 
styles of this order no single colour should be distinct and louder 
than the rest, nor be allowed to intrude on the eye more than 
another — complete harmony of colouring and uniformity of 
tone are absolutely essential. But one shade more pronounced in 
tint or more powerful in hue — ^being of a deeper intensity than 
its associates — is sufficient to destroy the beauty of the whole 
combination, ^his being the case, the system of mixing the 
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several shades must be such <3iat all coloura ,will be equally 
emphasized; for evidently lack of equality in the prominence 
of the various colour elements amalgamated, destroys the 
essential character of these useful and valuable styles. 

Mixtures obtain principally in woollen yams, whose fibrous 
surfaces are well adapted for mixing the hues combined 
thoroughly, and without producing a fabric in which the 
colours form patches or spangles of variable sizes and shapes. 
All mixture efiects are minute in character, and are produced 
for suitings, dress fabrics, etc. In softness and mellowness 
of tinting, tiiese are not comparable with similar styles 
resulting from using mixture yarns, but they form such an 
important description of woven pattern as to deserve specific 
analysis. 

In Donegal (Pattern 1, Plate XXVI.) and other extreme 
fancy mixtures, specks of bright colour are obtained in the 
yarn, which give richness of character without that complete 
mixing of fibres which is the ordinary style of blend. 

88. Figuret ^. — Necessarily these are very minute in dimensions 
and limited in form. Perhaps they might be also appropriately 
designated spotted patterns, but as the figures are of definable 
shapes, and are arranged on various bases, the former term 
appears the more suitable. This species of colouring is applied 
to cotton and woollen and worsted fabrics. Invariably the 
weaves are of an elementary grade. In these, neat and minutely 
figured styles are developed in considerable variety. Thus in 
the plain weave alone, several distinct patterns are obtainable ; 
while in the Celtic, or mat, and in the cassimere and six-eiwi 
twills somewhat more broken-up figuring is acquired, which for 
some makes of cloths is preferable to designs consisting of pro- 
nounced and decided forms. 

89. Classes of Striped Patterns . — All kinds of striped patterns 
may be comprised in two classes, namely, Regular and Irregular 
styles. In the former (Fig. 11, A, and Fig. 12, A) the bands of 
colours, however, numerous they may be, are of equal widths, but 
in the latter (Figs. 11 and 12, B, (7, D, etc.) they vary to an 
indefinite extent. The several species of stripes resulting from 
blen<ling colours will be treated of as follows : — * 
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I. Regular Stripes. 

(а) Hairlines. 

(б) Stripes of two colours. 

(c) Stripes of three or more colours. 

11. Irregular Stripes. 

(d) Patterns of two colours. 

(e) Patterns of three or more colours. 

if) Shaded patterns composed of several colours. 


Fig. 6. c a B a 



90. Hairlines . — These are the smallest striped patterns pro- 
duced. The real hairline is composed of two colours, and is 
made extensively in woollen and worsted materials, but is also 
produced in cotton and other yarns. Standard hairlines are 

3 

produced in the plain weave, prunelle, — ^ twill, and the five- 

end sateen: also in mat and specially-constructed weaves. In 

3 . . . 

the prunelle, three-line, in the — j twill, four-line, and in the 

five-end sateen, five-line, or five-colour patterns are producible. 

91. Compound Hairlines . — These consist (1) of two or more 
widths of lines with each grouped in series, of which Figs. 6 and 
7, and Figs. 8 and 9 are types ; (2) of hairline stripes combined 
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with fancy and irregular effects. Figs. 6 and 7 are both woven 
3 

in the broken — ^ twill, the former being coloured two-and-two 


in section A, 2 black, 2 twist in section B, and one-and-one in 
section 0, the broad line of white being formed by grouping 
three white threads together. Fig. 7 is a compound of one-and- 
one and two-and-two warping, making the respective stripes A 
and B, which might be of any width and grouped together in 
various forms. 

Fig. 8 is developed in mat weaves, arranged to produce two- 
Fig. 8. 



BA c Fig. 9. 


and-two and four-and-four stripings, grouped, as sketched. Fig. 
9 is a compound of hairline effect, one-and-one warping in the 
3 . . 

broken — j twill, section A, and of two-and-two warping in the 

2 . 

— twill, section B, with a fancy twist stripe, C, on the latter. 

A 


92. Stripes cmnposed of Lmigitvditud and Transverse Lines . — 
This pattern— sketched in Fig. 10 — is a derivative of the common 
single-cloth hairline. It is due to changing the positions of the 
colours in relation to the intersections of the weave. Analysis 
of the &bric shows that , in Sections A the light threads float 
over the light picks and the dark threads over the dark picks ; 
whereas in Parts B the opposite rule obtains, viz., the light 
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threads float under the light picks and the dark threads under 
the dark picks. As a consequence, the lines of colours in A are 
vertical, while those in B are horizontal. This arrangement of 
pattern is entirely due to the system of warp colouring, which 
is as follows : — 

. 1 thread of grey. ] ^ 

1 „ white, j 

1 „ white. ] 

1 .. grey. I 

The weft is 1 pick of white and 1 pick of grey throughout the 
pattern. Now as the plain weave has been employed, and is 
arranged to allow the white and grey threads in B to be crossed 



B A 

Fig. 10. 


or covered by corresponding picks, it causes the same threads in 
A to float over the respective picks, producing this useful form 
of stripe, wliich is applicable to similar goods as those for which 
particulars are supplied in the preceding paragraph. 

93. Stri'pnH composed of Two Colours. — These are included 
in the elementary colour effects. A minimum amount of 
technical skill is reijuisite to their construction. The art of 
producing patterns of this description is confined to the selection 
and adjustment of appropriate shades. An illustration in the 
Regular order of stripes is given in No. 1, Plate XV. It is an 
Oxford shirting, the order of colouring being thus : — 

Warp. Weft. 

16 threads of white. All white. 

16 „ blue. 
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and tints as the Mowing would form good 
patterns : No. 6, Plate IV., and white ; No. 10, Plate IV., and 
white ; and Nos. 12 and 16, Plat^ VI., and white. In eadi case 
white should be used for weft. 

This class of pattern is largely applied to woollen and worsted 
textures. No. 2 on Plate XV. is an example. • This style has 


A B 



Fig. 11.— -Stripe Patterns in Two Shades. 


been produced in the live-end doeskin and has a dress-facc 
finish. The arrangement of colours is : — 

Warp. 

10 threads of 20 skeins olive. 

10 „ „ „ light olive. 

Weft. 

20 skeins olive. 

Without multiplying illustrations, it will be evident how con- 
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• 

siderable diversity of styles is attainable on this system by 
varying the width of the stripes and the colours employed. 

Specimens of Irregular stripes in two shades are given in Fig. 
11, JS, (7, D, Ef Ff consisting of lines of different sizes in two shades. 
It will be seen from these that the method of grouping the lines, 
as well as the dimensions, determine the form of , ’’^ced. 


A 



Fig. 12.— Stripe Patterns in Three Shades. 


94. Sfripefi vo}nposed of Three or More Cohmrfi (Fig. 12, B, 0, 
7), and E ). — As a larger number of shade elements enters into 
this kind of stripe than that just described, it follows that the 
patterns are somewhat more intricate in composition. Yet, as 
the weaves used are invariably of the simplest type, and the 
widths of the stripes of different shades in the patterns may 
be the same, little technical complication occurs in their pro- 
duction. One illustration will sufficiently indicate the nature 
of this type (Regular stripes) of woven colouring, No. 3 on 
Plate XV. Four shades are present in this fabric — blue, tan, 
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abite, and crimson. The dark blue runs against all the shades 
and in this way an appropriate ground is produced on which 
the various shades may be developed. If slate were made the 
jground colour a totally different pattern would result ; by chang- 
ing the positions of the shades in this manner, a considerable 
lange of styles is producible. These coloured examples and the 
forms of pattern in Fig. 12, show that this principle of colouring 
admits of extensive diversity of composition. 

96. Irregular Stripes composed of Blade and White Yarns . — 



Fk;. 13. 


^ei^ patterns are far more diversified in construction than 
*%dlar^|tyles. Even when limited to the use of these shades, 
a great variety of design arrangement may be practised. The 
line aturipe effects (Fig. 13) are woven in warp-face weaves, 
aach as the ten-heald buckskin (Fig. 13a) and weaves of the 
cord and corkscrew type. The waip colouring for the upper 

88 threads of 2-fold 60’s black worsted, 

, f fine white silk, or worsted and silk twist. 


being a dark shade. Of course, any othe^^’fwo shades 
be employed, e.g., Nos. 1 and 3, Plate IV., and No. 13 aill 
No. l^^ate VI. 

i^^&^ative of the different effects that mav be obtained in 
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the same shades, Fig. 14 may be compared with the previous 
styles. It is a pattern over an inch in width, and composed of 
bands of three sizes. There are, first, bands d, containing twelve 
threads each; then bands 5, containing six threads each; and, 
lastly, the small lines of white of two 
threads each. fl?here are twelve white 
stripes: eleven stripes h, and one stripe 
of A, in each repeat of the pattern. 

Both this style, and tliose in Fig. 13, 
are of a decided character. 

Another type is that given in 
Fig. 14a. The dark grey, the grey, 
and the check lines of grey and 
white, all vary in size. There are, 
therefore, three types of effect ; 
the centre stripe A has a dark line on each side adjoining the 
check stripe B\ then follow stripes of grey and dark grey, 
gi’adually decreasing in size to line (7, this being the ordef 
adopted on either side of the centre or leading stripe A. In one 




A A bhbbhbbbbbb 


Fig, 14, 

sense, this pattern is on the graduated principle of eotiilaning 
lilies of different widths, and working in two colours each 
change. Stripes in three shades may also be formed on the same 
basa 

.96. Irregular and IriSsjinite. Stripes in Two No. 

1, Plate XVI., is, in one particular, constructed on a similar 
^ principle lb ihe last illustration, for it contains a series of anuUl 
^stripes, nine in number, which in combination form one bro^ 
band ; and then follows a small band of brown, each i^tition 
of which determines the size of the pattern. It is a style 
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adapted to lawn tennis trouserings, flannels, 
and cotton fabrics. Though there is a 
marked contrast in the shades, yet the 
design is somewhat mellow and subdued. 
The arrangement of the warp colours is — 



6 threads of white. 

1 thread of brown. For 

1 „ white. 36 threads. 

1 „ brown. . 

6 threads of white. 

3 „ brown. 

The occurrence of the three tlireads of 
brown after each forty-two threads causes 
the pattern to appear nearly an inch wide. 
If the centre end of these three threads 
were changed to white, tlie whole pattern 
would be like the part bracketed A ; show*- 
ing what a small item may modify the 
character of such styles. The white thread 
between the browns imparts the indefinite 
cast to the stripe. If this were removed 
the design would be pronounced and de- 
cided in arrangement. Indefinite stripes 
invariably result from, distributing the 
colours in minute quantities in fabric. 

97. Ifreguliir Stripef^ — Shades in Two 
Colours.— -The principle of shading by 
colour yields a very useful range of woven 
patterns. These obtain in fancy dress 
fabrics, ulsterings, cottons, and, in small 
styles, in trouserings ; just as shades are 
acquired in black and wliite in sketching, 
they may be produced in fabrics in any 
two colours by softly gradating one into 
the other. Generally an ordinary twilled 
weave is employed, and two colours of 
warp yarns, one of whicli must be dark 
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' and the other of a light shade. Thus, a shaded stripe of blue 
may be produced in the Venetian twill by grouping blue and 
white threads together, according to the plan given below : — 


4 threads of blue cotton. 

1 thread of blue cotton. 

1 thread qf white „ 

4 threads of white „ 

8 threads of blue „ 

2 

„ blue „ 

2 „ white „ 

8 

„ white „ 

2 „ blue „ 

3 

„ blue „ 

3 „ white „ 

2 

„ white „ 

This forms a lightened shade of blue. If black were used, a 

darkened shade of this colour would 

ensue. Any two colours 

of the same hue, but of different intensities, such as dark brown 
and medium brown, drab and light drab, when arranged on this 

principle, produce effective patterns. 



98. Shaded Stripes in Two Colmtrs . — Two excellent styles 
shaded on this system are supplied in Nos. 2 and 3, Plate XVk 
The former consists of broad bands of favm, and small bands 
of scarlet and white, and blue and white shades. The order of 

warping being — 



4 threads of colour (red 


4 threads of colour. 

or blue). 


1 thread of white. 

1 thread of white. 


1 „ colour. 

3 threads of colour. 


1 „ white. 

1 thread of white. 


2 threads of colour. 

8 threads of colour. 


1 thread of white. 

1 thread of white. 


2 threads of colour. 

2 threads of colour. 


1 thread of white. 

1 thread of white. 


3 threads of colour. 

2 threads of colour. 


1 thread of white. 

1 thread of white. 


8 threads of colour. 

1 „ colour. 


1 thread of white. 

1 „ white. 


IJ inches of fawn. 


Next, consider No. 3, Plate XVI., a style containing a shaded 
stripe of more than an inch in width. While the principle of 

construction is Ihe same as in the preceding example, it is 

8 
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more intricate in arrangement, and comprises a larger group, of 
threads. It is as follows : — 

Blue and white stripe, Section B of No. 3, Plate XVL 

8 threads of blue. | For 
8 „ white. ) 56 threads. 

Shade of red, Section A of No. 3, Plate XVI. 

5 threads of white. 

1 thread of red. 

4 threads of white. 

1 thread of red. 

4 threads of white. 

1 thread of red. 

3 threads of white. ) For 

1 thread of red. / 16 threads. 

2 threads of white. ) For 

1 thread of red. J 
1 „ white. 

1 „ red. 

1 „ white. 

1 „ red. 

1 „ white. 

2 threads of red. ) 

1 thread of white. J 

3 threads of red. \ 

1 thread of white. ) 

4 threads of red. 

1 thread of white. 

4 threads of red. 

1 thread of white. 

4 threads of red. 

1 thread of white. 

6 threads of red. D 

1 thread of white. 

4 threads of red. 

1 thread of white. 

4 tiireads of red. 

1 thread of white. 


12 threads. 


For 12 

threads C 
For 

16 threads. 
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3 threads of red. ) For 

1 thread of white. 1 16 threads. 

2 threads of red. 1 For 

1 thread of white. 3 12 threads. 

1 „ red. 

• 1 „ white. 

1 „ red. 

1 „ white. 

1 „ red. \ For 12 

2 threads of white. ) threads ^ — > K 
1 thread of red. ) For 

3 threads of white, j 16 threads. 

1 thread of red. 

4 threads of white. 

1 thread of red. 

4 threads of white. 

1 thread of red. 

5 threads of white. 

Section B of No. »S, Plate XVI. 

8 threads of blue. ( For 
8 „ white. ) 56 threads. 

1 J inches of drab. 

By this arrangement an elaborate shade is formed in two 
colours in Section A. It commences with a maximum degree of 
white, which gradually diminishes until a maximum quantity of 
red is acquired, when a similar decrease of red and an increase 
of white occurs, until the maximum white quantity is again 
reached. An analysis of the plan of colouring may explain how 
the softly -toned result has been produced. This commences with 
a 5 of white, then follows a 4 of white, and subsequently 3, 

2, and 1 of white. Meantime the red has remained unaltered. 
At 0 a change takes place. Now the red begins to augment 
in quantity, while the white factor is invariable, consisting of 
one thread only. The red starts at this point G with 2, then 

3, 4, and 5 in succession. Here the maximum intensity of this 
hue is reached. ^See D in the order of colours.) From D to 
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E the red factor of the shade decreases, and from E to the 
end of the pattern the white increases. While the gradation of 
tinting in this pattern is complete, both sides of the shade are 
exactly symmetrical. 

This style of striping might be adopted in fine cotton, silk, and 
worsted fabrics ; other colours than those appearing in the 
illustration being of course employed. 

99. Irregular Stripes containing Several Colours . — In this 
class of stripe are included many of the neatest patterns woven. 
Such stripes are generally mellow in colouring, and ingeniously 
diversified in arrangement. A number of shades may be com- 
bined, but the patterns should always be characterized by soft- 
ness of tone. 

This scheme of textile colouring is so important that further 
illustrations will be considered, two styles in dark, and two in 
light colours. Patterns 1 and 2, Plate XVIL, show subdued 
stripings applicable to tweeds and similar fabrics, and in which 
^there is diversity of line and of colour. No. 1 has a broad stripe 
A, on which there are lines of red, with the bulk of the stripe 
consisting of one-and-one colouring, and a second stripe B, of 
light olive. The warping and wefting are — 



W arp. 


White . 

Black . 

: :i-{l i 

1 1 1 

\ 24 

11-1) 

Red . 

. - 1 - 

- - 1 - 

Olive . 

Weft. 

- - - 4 

Black 

. 38 7 


Red . 

. 1 1 



from which it will be seen that there are four colours with three 
types of stripes, the large stripe, the single-thread stripes in red, 
and the small stripe in light olive. 

Pattern 2 is more diversified, and consists of the following 
warping and wefting • 
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Grreen and 
white twist 
White . 

Slate 

Silk 

Orange and 
white twist 
Fawn 
Red 


Warp. 

111111111 - 
1 1 1 _ 


111111111 
1 1 1 _____ _ 


1 1 1 


1 




Black 

Red 


. 98 1 
1 1 


111 -- 
- - 1 1 1 

- - 1 1 1 


111 -- 
- - 1 1 1 

- - 1 1 1 


1 1 


Twice. 


Weft 


In the warp alone there arc no less than seven colours, grouped 
to give harniony, as well as richness of style. Red, orange, and 
green twist are used, but no one colour has greater prominence 
than another ; though the white silk threads form a feature of the 
pattern, the other colours blend and tone into each other. There 
is intermingling of colouring and of shades blending together, but 
the stripe characteristic is prevalent. 

No. 2, Plate XVIIL, is a style in silk in which live varieties of 
lines are combined, the ground being white, stripe A, with two 
widths of lines of heliotrope, B and G ; lines in green, D, and in 
pink, E. The diversity of lines adds to the richness of the 
pattern. Had they been equal in size, there would have been 
stiffness of form and want of harmony of colour. The green 
and the pink would have been too pronounced in tone, but by 
adapting the width of the stripe to the brightness of colour, 
harmony and contrast are maintained. 

No. 1, Plate XVIIL, is still richer in colouring and in variety 
of stripe. There is, first, the simple striping of crimson and 
white in a series of lines, section A, with edging colour of gold 
of similar width. This is one pattern in itself, but in order to 
combine it with the second stripe B, without colour impinging 
upon colour, there is down either side dividing lines in white. 
Stripe B consists of four sizes of lines in addition to the white, 
in pale blue, pink, gold, and sage green. Again, there is variety 
of line with diversity of hue, the sizes of the stripes having been 
well worked out m proportion to the brightness of hue. 
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In such examples as Nos. 1 and 2, the style of striping has two 
applications : first, in other colours of the same depth and degree 
of contrast as those in the patterns, and second, in lesser or 
larger quantities of each colour, maintaining the same relative 
proportionate sizes of the lines. 

100. Shaded Stripes in Several Colours . — Another system of 
shading, besides that already illustrated, consists in employing 
several shades of yams of the same hue. For instance, to form 
a brown shade by this method, at least three or five tones — the 
larger the number the better, and the more complete the grada- 
tion — of this colour lyould be required, such as very dark, dark, 
medium, light, and very light brown. Each shade should be 
continued for a suitable number of threads, taking them in 
succession, and running from dark to light, and vice versd. But 
to obtain diversity of colouring in shaded styles economically, 
other methods are adopted besides this. An illustration in 
which the two methods are combined is given in No. 3, Plate 
!X.VIII. This is a compound of colours which gives shading in 
two varieties: first, that formed in the broad band A, in which 
there is a gradation from fine pink and deep maroon lines at the 
edges to lines increasing in width to the centre ; and, second, the 
shaded stripe in green with fawn edges. The style is similar in 
principle to Pattern 3, Plate XVI., with the shading in section B 
more graduated, the green warp running from a pale green at 
the edges to a deep green in the centre. In section A the 
shading is due to the change in the grouping of the colours, and 
in JJ to the use of several tints of colour. The colour contrasts 
are in tone in stripe A, and also in B, and in hue between A and 
B, the whole pattern possessing harmony of colouring. 
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CHECK PATTERNS. 

101. Utility of Check Styles — 102. Principles of Checking— 103. Several 
Styles of Checks. Checks composed op Two Colours — 104. Forms of Check- 
ing in Two Shades— 105. Common Check — 106. Modification of Common 
Check— 107. Check consisting of Two Sizes of Squares— 108. Pattern com- 
posed of Solid Squares and of an Over-check— 109. Counter-change Check— 
110. Compound Checking— 111. Gradated Check— 112. Broken Check in Two 
Colours— 113. Basket Check. Checks composed op Three or more Colours 
—114. Principle of Checking with Three Colours— 115. Ordinary Three- 
shade Check— 116. Set Check— 117. Compound Checking in Three Shades— 
118. Counter-change Check in Three Shades— 119. Interchanging Check— 

120. Counter-change with Over-check. Shaded and Irregular Checks-* 

121. Shaded Check in Black and White in Cassimere Twill— 122. Shaded 
Check in Two Colours due to using Designs composed of Various Weaves— 
123. Irregular and Mixture Checks— 124. Fancy Broken Check— 125. Ex- 
amples in the Colouring of Tartans— 126. Types of Tartans— 127. Two-colour 
Plaids— 128. Three-colour Plaids— 129. Four-colour Plaids— 130. Five-, Six-, 
and Seven-colour Plaids. 

101. Utility of Chech Styles. — Checks form one of the 
commonest types of patterns developed in woven goods. They 
obtain in all species of colouring, such as subdued and tempered 
shades, and bright and lustrous tints. They are characterized by 
diversification of arrangement, outline, and dimensions. As a 
rule, the check styles appearing in cotton, silk, and worsted yarns 
are clearer in pattern than those produced in woollen fabrics, 
which are frequently more or less indistinct and intermingled in 
composition. Possibly no form of design or method of grouping 
shades is more extensively worked than that of checking. It 
afibrds scope for novelty of pattern construction. Figured goods 
occasionally possess a checked surface of mellow colouring, on 
which the floral or geometrical design is distributed. Not in- 
frequently this check groundwork enhances the fabric and 

pattern in which it occurs, giving diversity of surface to the 
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^ former, and developing with suitable precision the integral parts 
of the latter. But in addition to this principle of textile design 
being utilized in figured fabrics according to the system indicated, 
it is adopted in the construction of a wide series of styles. 
Shawls, mantlings, shirtings, flannels, suitings, coatings, dress 
fabrics, and other classes of textiles are coloi^ed ' with this 
description of pattern. For dress materials and shawls, tartan 
and plaid checks are produced in a great variety of shades and 
systems of blending ; in tweeds, ulsterings, and Irish homespuns, 
somewhat loud and broad checkings are applied, generally soft 
in colouring. When suitings and coatings are considered, the 
checks are usually small in size and neat in colour. 

Checks vary in size and form from minute 8(|uares to patterns 
consisting of solid s(|uares of colour several inches in a repeat ; 
and from compact rectangular spaces of colour to intermingled line 
patterns, but which still form a decided square or che(;k design. 

102. Prhiciples of Checking . — ^There are many systems of 
ehecking, yet there are some principles of construction common 
to every class of check pattern. For example, whatever plan of 
colourings obtains in the warp, in order to make a perfect 
check the same set of colourings must be employed in the 
weft. This is the ordinary method of checking ; it is the cross- 
ing of the warp shades with corresponding weft shades which 
constitutes the s(|uare or check divisions. All checks are 
formed of rectangular spaces of colours. Such designs may be 
defined as compositions of squares of various sizes of distinct 
shades fitting into each other to form a complete pattern. When 
producing these styles, the first work to be accomplished is the 
arrangement of the warp threads, which will determine the plan of 
the check. Supposing this to be, for instance, the pattern given 
in Fig. 14 on page 111, then, in order to convert it into a check, 
the same order of wefting as warping would require to be adopted, 
which would yield a large check of black — formed by the eight 
ends of this shade in the warp and weft — filled in with a series 
of joutline checks of white surrounding solid squares of black ; or 
consider the tartan plaid given on Plate X. It iS a plaid compris- 
ing in each repeat several sets of checks or square divisions. 
First, there are the line checks of yellow, lavender, dark green, 
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biid white ; second, the squares of blue ; third, the squares of 
carlet ; and fourth, the main checks of gi-een. These various 
iquares are so combined as to make a perfect pattern, or one 
n which each rectangular space neatly fits into the scjuares of 
lolour with which it interchanges. In producing such a fabric, 
;he system of,; colouring the warp is primarily determined as 
ndicated, the wefting being a counterpart of it; though not 
lecessarily so, because the idea is rather to maintain the clear 
iquares of colour than precisely the same number of shots or 
picks as threads per inch. 

It will be obvious that on this principle any form of check maybe 
acquired ; for by colouring, say, the shaded stripes given on Plate 
KVI. in the weft as in the warp, shaded checks would result. 
There is, however, one technicality to be considered, which adds 
bo the intricacy of this kind of pattern construction, namely, the 
weave of the fabric. So long as the weaves employed, float the 
warp and weft equally and regularly on the respective sides of 
the fabric, the same balance of colouring is acejuired in both th6 
direction of the warp and weft ; but should the weave bring 
more warp than weft, or more weft than warp, on to the face, 
then whichever factor predominates, it will be impossible to 
obtain a check style in which both the warp and the weft 
colouring will be equally pronounced. If, for instance, Fig. 13 
were changed into a check, in order to obtain the same precision 
of white colouring across as lengthways of the piece, some 
alteration in the structure of the weave would be necessary. 
This will be evident on consulting Fig. 13a, the plan of the 
weave of this striped fabric. It will be observed that this weave 
floats ^ths of the warp to ^th of the weft on the face ; hence, if 
it should be used as here given, and the same order of colouring 
practised in the weft as in the warp, the white lines in the weft 
would be less distinct on the face than on the back of the cloth, 
for they only cover one thread out of five. To get a similar 
prominence of white in the weft as is seen in the warp of the 
fabric, the weave would have to be extended to twenty threads 
and picks, and the 19th and 20th picks modified in such a 
manner as to bring ^ths of the weft to ^th of the warp on the 
faee of the teaAure. When, as in common twills and other 
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simple weaves, there are equal quantities of warp and weft yarns 
appearing on both sides of the fabric, no difficulties of this kind 
arise in converting a stripe into a check pattern. . 

There are various kinds of “broken” checks in which the 
combination of warp shades is made to appear like a check by 
weaving it with some order of weft colouring which, while 
forming a series of transverse lines of colour, will develop the 
fancy yams in the warp which constitute the main element of 
such patterns. These, as well as other recognized types of 
checking, which are particularly effective in the woven fabric, 
and illustrative of the general principles of this class of textile 
colouring, will now be described. 

103. Several Styles of Checks . — Check patterns may be classi- 
fied under three heads, as follows : — 

I. Checks composed of Two Colours. 

II. Checks composed of Three or more Colours. 

III. Shaded and Irregular Checks. 

A considerable range of patterns is obtained in two shades ; 
if the principles of checking with two shades are fully mastered, 
the more advanced species of check designs in which a large 
variety of colours obtains, will be readily understood. Indeed, 
it may be said that checks of three or more colours are elabora- 
tions of two -shade patterns. When a diversity of colours is 
employed, it does not follow that large quantities of each shade 
are used, but as a rule two shades compose the general cast of 
the pattern, while the additional hues are so many brightening 
factors. The art of checking consists in the skilful application 
of two or more shades, so that several useful schemes of grouping 
the threads in such patterns may be considered separately. 

Intermingled and irregular checks are composed of square 
spaces of colour lacking clearness of character, and are useful for 
tweeds and certain classes of worsted goods. 

Checks composed of Two Colours. 

104. Forms of Checkm^ in Two Shades , — These are illustrated 
in Figs. 15 to 23 inclusive. The illustrations furnished are 
tj^pieal of the different systems of eombixiin|f two shades in 
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making check patterns. The forms of checking are, strictly 
speaking, unlimited. Beginning with the smallest check, con- 
sisting of two ends of a dark and two ends of a light shade 
alternately, the forms increase in intricacy and dimensions until 
patterns of several inches in size, and comprising several types 
of checking, a>e acquired. 

105. Common Chack . — The commonest form of check is given 
in Fig. 15. It results from arranging the warp and weft threads 
as follows : — 

8 or any number of threads of black. 

8 „ „ „ white. 


Of course the number of threads of each colour, as well as the 
shades, may be varied. This style of check is worked in shep- 




Fig. 16 . 


herd plaids and in other patterns, and in all kinds of materials. 
The weaves generally employed are plain, cassimere twill, and 
mat, each make giving suitable clearness to the colours. 

106. Modification of Common Check — Fig. 16 shows how, by 
a simple variation in the order of colouring the common check, 
it may be changed in character. This modification destroys the 
stiffness of the pattern. The plan of colouring in this example 
is as follows : — 

8 threads of black. 8 threads of white. 

2 „ white. 2 „ black. 

8 „ black. 8 „ white. 

An outline check of black is thus arranged to divide the squares 
of white into four sections, and an outline check of white to 
similarly divide the squares of black. It is ^a neat and useful 
form (A pattern.* Though only consisting of two shades, it com- 
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prises five effects, namely, solid squares of black, white, and 
squares of black and white equally mixed ; and also of outline 
checks of black and white. Other colours besides those in 
which it is sketched are used in great variety, and it is a style 
applied with satisfactory results to rugs, shawls, dresses, cottons, 
woollens, and worsteds, being altered in size in the«several fabrics 
according to the degree of loudness required. 

107, Check consistmg of Two Sizes of Squares . — Another 
valuable form of check, and one that is extensively utilized, is 
that in Fig, 17. It is a combination of two sets of scjuares of 
different sizes ; it is given in the most elementary form, tlie plan 
of colouring being twelve threads of black and six threads of 
white, but it is rarely employed without being subjected to 



Fig. 17. Fig. 18. 


various modifications. Some of these modifications may be 
alluded to. In the first example, the large checks of black, and 
also of white, are bisected. This is done without increasing the 
shade, as follows (Fig. 18) : — 

5 threads of black. 2 threads of white. 

2 „ white. 2 „ black. 

5 „ black. 2 „ white. 

In this way, the stiffiiess of the pattern is removed and a check 
obtained on the same base, but containing fuller variation of 
construction. Secondly, the square of black might be warped 
and woven thread and thread, while the square of white should 
remain solid, making a pattern suitable for fiannel shirtings. 
One further modification to which this style is subjective, con- 
rists in bisecting the square of black or of white, but preferably 
the former, because it contains the largest number of threads. 
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108. Pattern composed of Solid Sqimres and of an Over- 
check . — An over-check is a small line of colour forming a skeleton 
square, filled in with solid squares of several shades. This base 
— illustrated in Fig. 19 — is employed in dress fabrics, shawls, 
and ulsterings, and, in small efifects, in suitings and mantlings. 
The yarns are^irranged — 4 threads of black, 2 threads of white, 
4 threads of black, 10 threads of white, 10 threads of black, and 
10 threads of white. The characteristic feature here is that only 
every alternate sfjuare of black is bisected, causing the small line 
of white which divides it to form an over-check equal in size 
to four of the black or white squares. This outline or skeleton 
check contains one solid S(j[uare of black, four squares of white, 
and four squares of black and white twilled. It is a plan of check- 
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Fio. 19. Fig. 20. 


ing well adapted for plaids produced in two shades, and in such 
colours as blue and white, black and red, tan and medium blue 
(Nos. 2 and 7, Plate IV.), and lavender (No. 10, Plate IV.), and 
lilac (No. 16, Plate VI.). Fig. 19 is but a modification of the 
common check supplied in Fig. 15 ; for if the over-check were 
removed it would be reduced to precisely the same pattern. 
To obtain a change in this style, one of the squares of white is 
bisected with fine lines of black, leaving one black and one white 
check perfectly solid, but dividing one of the white checks into 
four equal sections. The order of colouring in such an instance 
would be thus (Fig. 20) : — 

10 threads of white. 4 threads of white. 

10 „ black. 4 „ black. 

4 „ white. 2 „ white. 

2 „ • black, 4 „ black. 
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This modified arrangement of Pig. 19 is one that is adopted in 
making this description of check in larger numbers of threads 
than here given, say twenty threads instead of the tens, and the 
other numbers similarly doubled. Patterns of these dimensions 
are mostly produced in bright or delicate colours for fabrics in 
fine worsted and cotton yarns. 

109. Counter-change Chech . — A counter-change check is a 
pattern in which the several sets of squares are exactly reversed ; 
thus, in Fig. 21, the checks included in the bracket 1 are just 
the opposite in shade, but of the same size, as those grouped in 
bracket 2. It will be noticed that the principal square of black 
has one square of white at each corner, while the principal 
square of white has one small square of black at each corner. 
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forming the counter-change which gives this species of checking 
its designation. The arrangement as here given, obtains develop- 
ment in various materials. It is modified in size according to 
the fabric to which it is applied. The colourings may be 
grouped as below: — 

8 threads of black. 8 threads of white. 

8 „ white. 8 „ black. 

16 „ black. 16 „ white. 

The style lends itself to numerous schemes of modification, but 
two or three can only be named. Firstly, bisect the large squares 
of black with small lines of white, and the large squares of white 
with fine lines of black ; secondly, divide the small squares of 
tiie respective sbadeia with black and white lines; and thirdly, 
comlnne these two systems of alteration. 

110. Ctmpound OAecfcingr.— This is one of the most useful 
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schemes of checking. The example given — Fig. 22 —only con- 
tains two sizes of checks, but such designs may be composed of a 
much larger series of different-sized squares. Here the plan of 
grouping is also elementary, including a set of eighteen small 
squares of black and white separated by similar-sized checks of 
white and black twilled, and also a number of large checks of 
black and white. The colourings are arranged as appended : — 


For 

24 threads. 


4 threads of black. ) 
4 „ white, j 

8 „ black. 

8 „ white. 

8 „ black. 

4 „ white. 


In light shades and colours forming a mellow contrast, it makes 
a good style, being a check capable of development, and one that 
may be altered in several ways. Thus the 
single large square of white is divisible 
by two ends of black, which produce an 
over-check that considerably improves the 
whole pattern. Next, each of the squares 
of black should be divided with small lines 
of white, and lastly, both alterations should 
be combined. 

111. Gradated Check— This style — Fig. 

23 — is not so largely employed as those described, but it gives 
an attractive pattern. The object of the arrangement is to 
graduate from a series of small to a series of large checks. 
In the fabric, the respective checks appear to run into each 
other. No less than eight sizes of squares occur in this example, 
varying from a check of two to sixteen threads, the order of 
colouring being thus : — 



Fig. 23. 


2 threads of white. 

10 threads of white. 

4 „ black. 

12 

„ black. 

6 „ white. 

14 

„ white. 

8 „ black. 

16 

„ ^l^lack. 


When using fine* materials and high counts of yams the series 
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of gradations is largely extended, continuing to checks con- 
taining as many as forty-eight and even sixty-four threads. 
Occasionally, the check is graduated from a maximum to a 
minimum size on both sides of the extreme large square, and not 
simply shaded off on one side as in the illustration. 

112. Broken Check in Two Colourn . — A speo'es of irregular 
check in two colours is given in No. 1 on Plate XIX. The order 
of the threads is not intricate, being 8 threads of maroon, 8 
threads of green, 2 threads of maroon, and 2 threads of green, 
and forms a mellow check style. This arises, first, from the 
corresponding strength of the two shades used ; second, from 
the system of blending practised ; and third, from the manner 
in which the weave distributes the threads. This pattern 
illustrates what neat effects may be acquired in two shades by 
an appropriate method of combining colours which contrast and 
harmonize. The style under consideration is composed of the 
contrasting colours green and maroon, which, when of corre- 
sponding intensities, as in this illustration, produce harmony. 
This is evident by the sense of completeness wiiich characterizes 
the style when it is examined. It does not recjuire any additional 
hue to brighten or freshen it, for it is apparently rich and 
mellow in colour composition. 

The plan of grouping the shades causes the full checks of 
maroon and green to be in contact with each other, while the 
two threads of the respective hues give a shaded tone to the 
pattern — the colours seeming to vanish into each other. When 
making checks in which softness rather than loudness of 
effect is desirable, this toning of one colour into another is a 
very requisite element. 

11^. Basket Check in Two Colourfi. — Basket checks are 
obtained in two shades, and comprise two sizes of checking. 
They are produced in both four- and six-shaft twills, and also in 
fine yams in the eight-end make. They contain four varieties 
of work, due to the manner in which the several sets of threads 
interlace with each other. A reference to No. 2, Plate XIX., 
will make it evident what is the nature of these effects. This 
is a basket check which has been woven in the cassimere twill, 
in the order of three^ whieh follows : — 
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For ( 4 threads of slate. 

64 threads. (4 „ white. 

For (2 „ slate. 

48 threads. I 2 „ white. 

The four-and^our grouping gives the shepherd-plaid effect 
bracketed A, and the two-and-two grouping the fine and minute 
checking bracketed b. The remaining effects in the pattern are 
due to the four-and-four wefting crossing the two-and-two 
warping — part c, — and the two-and-two wefting crossing the 
four-and-four warping in section D. In woollen, worsted, and 
other yams this style of check is largely developed. In the 
illustration the sizes of the respective checks are not the same, 
the large plaid effect extending over 64 and the small plaids over 
48 threads ; but in some patterns they are exactly of the same 
dimensions. When the six-end twill is used, the shades are not 
grouped in fours and twos, but in sixes and threes, as in the 
example : — ^ 

For j 6 threads of white. 

48 threads. 16 „ fawn or brown and white twist. 

For I 3 „ white. 

48 threads. (3 „ fawn or brown and white twist. 

One feature in colouring these checks is that no strong 
contrast of shades is suitable. Seeing that the system of group- 
ing the shfi/des is enough to produce ample diversity of style, 
loudness of colouring is unnecessary. From the illustration 
given, it will be seen that there is no marked distinction of hue 
in the colours combined. Such shades as white, and slate and 
white twist ; white, and brown and white twist ; and white, and 
blue and white twist, all yield patterns of the requisite depth of 
contrast. These examples are in light shades, but this type of 
checking also obtains an important place in dark patterns for 
ulstering and mantling fabrics. 

Checks of Three or more Colours. 

114. Principle of GMdng with Three Colours.— The principles 
of design and colouring involved in making check styles in thr^ 
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shades are more intricate than those relating to checking with 
two colours. More ingenious patterns, fuller of detail and more 
diversified in composition, are producible with three than two 
shades. The third colour is important and valuable in toning 
and mellowing the check arrangement. Thus, supposing a light 
and dark shade formed the principal sections' of a check 
composition, then by introducing into it a third and intermediate 
colour, increased softness of efiect could be acquired and harsh- 
ness of contrast obviated. Check arrangements of this class are 
employed in many types of woven goods, and are particularly 
useful in designing for some species of suitings, mantlings, cotton 
and silk fabrics. They are not so formal in cast as two-shade 
patterns, the square spaces of colour being better toned. Some 
of the most generally adopted systems of grouping the shades 
in these styles are represented in Figs. 24 to 32 inclusive. By 
comparing them with the checks obtained" 

■ in two colours given in Figs. 15 to 23, it 
will at once be evident that they contain a 
more complete range of effects and are 
more diversified in outline than the preced- 
ing examples. The function of the third 
shade and its utility in improving the 
Fig 24 aspect of the patterns will also be observed. 

Fig. 25, for instance, though a simple 
arrangement, possesses a mellower character than any of the 
checks developed in two shades. The grey factor not only 
increases the multiplicity of effects appearing in the patterns, 
but enhances the value of the respective checkings by giving 
a softly-toned cast to them. Amongst the forms of check com- 
binations illustrated in these figures are the common three-shade 
pattern, the set check, the compound base, the counter-change 
base, the interchanging base*, and counter-change with over- 
check base. 

] 15. Ordinary Three-shade Check, — The commonest and 
most elementary form of three-coloured checking is that in 
which the squares of colour are equal in size, e.g., 10 black, 
10 grey, and 10 white. When the squares of each colour are 
Urge, the check is satisfactory; but if they are minute, say 
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about four threads each, and composed of neat colourings, it is 
improved ip character. Should the colours be dark, medium, 
and light, or black, grey, and white, a shaded check is 
formed of limited gradation. In greys, blues, browns, or 
slates, this arrangement makes a very useful form of pattern, 
and one that, may be modified in various ways. It might, 
for example, be shaded off* on both sides by allowing the 
intermediate shade to alternate with the dark and light colours. 
Another change may be effected by bisecting one of the 
squares of colour, say the black, with two ends of a lighter 
shade, in which instance one outline check would be obtained 
in each repeat of the pattern, which would give quite a 
new aspect to the style. If this idea of dividing the checks 
is further worked, a considerable range of appropriate modi'* 
fications of this base may be ac<|uired. Let one example be 
considered. Alter this form by arranging the shades as below 
(Fig. 24):- 


4 threads of black. 

2 „ medium grey. 

4 „ black. 

4 „ medium grey. 

2 ,, black. 


4 threads of medium grey. 
4 „ white. 

2 „ medium grey. 

4 „ white. 


According to this scheme the check would be completely changed, 
though the base remains unaltered. Each square of colour is 
here divided into four sections. The black checks are divided 
with an outline check of grey, the grey with an outline check of 
black, and the white with an outline check of grey. It will be 
clear from this method of modifying the simple order of colour- 
ing, that it is an elementary principle of grouping three shades 
to form a check which may be utilized in the development of 
fancy patterns. 

116. Set Check . — A check pattern in which certain squares — 
namely, black in the illustration — form the main feature of 
the design, and are set at corresponding distances apart, with 
the respective shades alternately intervening, is supplied in 
Fig. 26. It is designated a “set” check, on account of the 
manner in which the large spaces of the leading shade in the 
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pattern are arranged, these repeating on such a principle as to 
give a stiff and “ set ” appearance to the pattern. • 

It is made in various dimensions, according to the style of 
fabric being manufactured. The size of the black check in 
lining and shawl textures ranges from eight to forty-eight 
threads, but in suitings and other materials it is af requently not 
more than six or four threads, and the spaces of grey and white 
proportionately reduced. 

Taking the order of the shades to be 16 threads of black, 8 
threads of white, 16 threads of black, and 8 threads of grey. 



Fio. 2.^ Fiu. 26. 


then one method of modifying this base practised with good 
results is (Fig. 26) — 


6 threads of black. \ 

4 


grey, = 16 black. 

6 


black. ‘ 

2 


grey. \ 

4 

„ 

white, r = 8 white. 

2 

}> 

grey. ' 

6 

>} 

black. \ 

4 


grey. > = 16 black. 

6 

w 

black. ) 

2 

*> 

white. \ 

4 

» 

grey. V =8 grey. 

2 


white. ’ 


The centre of each of the squares of black would, by this means, 
be occupied with a square of four threads of grey, while the 
square of white would be outlined with skeleton checks of grey, 
cS. grey wi^ sk^eton ^hecks of w&ite. When this 
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system of alteration is adopted, a pattern fairly diversified in 
construction* is the result. 

117. Compcmmi Chexhing in Three SItades. — Fig. 27 forms a 
neat principle of checking in three shades in which several series 
of small squares of colour are combined. The manner in which 
the small chefiks are grouped, obviates the stiff cast which 
characterizes some forms of checking. It will be observed that 
the several shades do not occur in uniform quantities. White is 
the main element, alternating with both black and grey ; then 
comes black, of which there are three sets of checks, but only 



Fig. 27. Flo. 28. 


two sets of grey. To produce the pattern, the yarns are grouped 
as indicated below : — 


8 threads of black. 

16 threads of white. 

8 

white. 

8 

}> 

grey. 

8 

black. 

8 


white. 

8 

white. 

8 


grey. 

8 „ 

black. 

16 


white. 


The white not only produces minute checks, but also four large 
squares in each repeat of the design. 

This base may be varied. One alteration consists in dividing 
the large squares of white with fine lines of black; another 
modification practised changes the single square of white, 
intervening the checks of grey, into black ; while a third system 
of alteration bisects* each of the checks of black with outline 
squares of white ; then a fourth principle (Fig. 28) combines these 
several methods of utilizing this form, making a .pattern con- 
stituted thus : — 
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3 threads of black. 


4 threads of black. 


white. 

black. 

white, j 

black. 

white. 

black. 

white. 


Repeat. 


white. 

grey. 

black. 

grey. 

white. 

black. 

white. 


If this last scheme is employed, the cast of the pattern undergoes 
considerable change, and is characterized by much variation of 
checking and intermingling of shades. By adopting three tones 
or tints of one colour, such as brown, olive green, or slate, this 
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mode of checking is capable of being used in the construction of 
effective patterns for mantling, dress, and other fancy fabrics. 

118. Gounter-citange Check in Three Shades . — The succeeding 
example (Fig. 29) is made up of equal quantities of black and 
grey and of a smaller portion of white. The checks of white are 
so introduced as to separate the four squares of black and also 
the four squares of grey, so that the white yams form a com- 
paratively large over-check. Both the black and grey threads, 
on the other hand, each compose two sets of checks working 
within one another. It is a base developed in cotton, worsted, 
and woollen yams. One suitable plan of blending the shades is 
—8 threads of black, 8 threads of white, 8 threads of black, 
8 threads of grey, 8 threads of white, and 8 threads of grey. 

The style is susceptive of considerable elaboration. For ex- 
ample, the white ^eck may be etnbellished with an over-check 
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of black, the black squares with outlinings of white, and the 
grey with skeleton checkings of black or white. 

119. Interchanging Check — Three-shade checks on this base 
are illustrated in Fig. 30 and No. 3, Plate XIX. On examining 
Fig. 30, it will be seen that a group of small squares of black 
surround four* similarly-sized checks of grey and nine of white. 
The grey and black checks interlace with each other. The. 
principal shade in this pattern, white, is so arranged as to yield 
both small and large checks. It is a style which may range 
from a pattern of a fraction of an inch in suitings to six or 
eight inches in dress materials and shawl textures. When the 
following quantities are used, the base may be modified : — 


12 threads of white. 

6 threads of white. 

6 

black. 

6 

grey. 

6 

white. 

6 

white. 

6 

grey. 

6 „ 

black. 


Various systems may be practised in dividing up the twelve 
threads of white. To begin with, this group .of ends may be 
changed to 2 threads of grey, 8 threads of white, and 2 threads 
of grey ; or the four threads in the centre of the twelve may 
consist of 2 grey and 2 black ; while a third variation would 
change the white square into 4 threads of white, 4 threads of 
black or grey, and 4 threads of white. If other changes of this 
base are required, the small squares of white should each be 
bisected with two threads of black, the checks of grey with 
two threads of white, and the checks of black with two threads 
of grey. 

An application of this principle to costume fabrics is given in 
No. 3, Plate XIX. Three colours are used, light brown or fawn, 
green, and blue, the blue and green interchanging with each other. 
The bro^n is an intermediate shade, checking with both the 
green and blue. The warping and wefting are as follows : — 

Light brown or fawn . . .42 

Green . ... . . . - 2 

Blue 2 - 

If the number of threads of each colour were doubled, some 
modifications could be applied : the eight threads of brown could 
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be bisected with an additional colour, and some further alteration 
made in developing both the green and blue sections. 

120. Countev’change with Over-cheek— ¥\g. 31 is a pronounced 
check form. It is mostly used in tartan patterns for cotton, fine 
worsted, and woollen-yarn dress fabrics. More variety of effect 
may be introduced into it by subdividing the main squares of 
black and white. Each of the spaces of white is in this instance 
split up by minute squares of black and lines of grey ; and the 

squares of black by minute squares 
of white in addition to the lines of 
grey in the illustration. This form 
of check is often made in very large 
patterns, some four or five inches in 
size, and in strongly contrasting 
colours, for which it is, by arrange- 
ment, well adapted. 

It ought to b(i observed that all 
the examples described may be sub- 
jected to numerotis modifications in sectional parts of the colour- 
ing, besides those quoted and analyzed. With a view of making 
it evident how the schemes of checking alluded to, are elaborated 
in practice, it has been shown to what an extent patterns of 
a check description are susceptive of variation in the loom. 
The principles of constructing these have been elucidated, and 
the ckief forms of checking have been treated of. 

Shaded and Irregular Checks. 

121. Shaded Check in Black and White in the Cassimere Twill. 
— In the construction of shaded checks either two or more 
colours may be employed. With these, and a proper method of 
grouping the yarns, a pattern may be produced of a shaded 
character. The weave used, if the order of shade arrangement 
is diversified, must be of a simple type. An example will 
demonstrate the principle of developing this useful description 
of woven design. It is given in Fig. 32, and is a shade in black 
and white, the cassimere twill being the weave used in con- 
structing the fabric. There are several features of this pattern 
which may be considered. Obviously it is a (impound check, 
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combining both the ordinary and shaded schemes of checking. 
A set of common checks of a shepherd plaid type surround 
the shaded check proper. The shaded effect consists of three 
factors, which may be separately examined. In the square 
spaces, in which white is the main element, a light shade is 
ac(iuired by gradually decreasing the quantity of black and 
increasing the (quantity of 
white yarns until a perfect 
edging of white is acquired. 

Next there are lines of a 
deeper shade, due to the 
threads used in the composi- 
tion of the principal check 
crossing those which occur 
in the shaded white check- 
ings; and lastly, there is 
the broken square of black, 
which decreases by degrees in 
intensity from the centre to 
its respective edges. Though 
the shading as a whole is 
not uniformly continued, for 
there is a somewhat sudden _ 

change from dark to light 

shading, yet at this juncture the effect obtained is softly toned. 
Mellowness of gradation is an important element of the pattern. 

The irregular manner in which the white and black yarns 
appear, like specks on the surface of the fabric, arises from the 
employment of a print thread in which these shades alternate 
in lengths of about fths of an inch. Solid black and white 
threads alone would not yield the intermingled effect so promi- 
nent in this style. They would produce a much stiffer and more 
uniform result. If this system of checking should be applied 
to woollen and worsted or cotton goods, twist yarns may be 



. employed in place of the printed threads. These, in all species 
of designing, give more intermingled patterns than self-coloured 
yams, and for this reason are useful in the production of shaded 
effects. 
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Repeat. 


The plan of colouring this example is rather complicated, 
running as follows : — ‘ 

4 threads of black. ) For 

4 „ white, j 36 threads. 

6 threads of white. | Repeat. 

1 thread of print yarn . ) A. 

5 threads of white. | 

1 thread of print yarn. 3 
4 threads of white. ) 

1 thread of print yarn. J 
3 threads of white. | 

1 thread of print yarn, j ’ 

2 threads of white. 1 

1 thread of print yarn, j ’ 

; ” } Repeat, 

1 „ print yarn, j 

8 threads of print yarn. B. 

. 1 thread of black. ) ^ 

^ . . V 6 threads. 

1 „ print yarn, j 


I Repeat. 


2 threads of black. 

1 thread- of print yarn. 

3 threads of black. ) 

1 thread of print yarn. ( ’ 

6 threads of black. D. 

1 thread of print yarn. 

3 threads of black. 


I Repeat. 

1 thread of print yam. ] ^ 

2 threads of black. 3 

1 thread of print yam. ] For 

] „ black. 3 6 threads. 

8 threads of print yarn. E, 

1 thread of white. ) 

, . , V Repeat. 

1 „ pnnt yam. 3 

2 threads of white. 

1 thread of print yam, 

3 i^reads of white. 

1 thread of print yam. 


I Repeat. 
I Repeat. 
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I Repeat, 
i Repeat. 


4 threads of white. 

1 thread of print yam. 

5 threads of white. 

1 thread of print yarn, j ‘ 

6 threads of white. ) Repeat. 

• 1 thread of print yarn. I E. 

The light shade, which composes the squares consisting mainly 
of white, is formed by the threads included within A and B. 
This will be seen on examining the plan of colouring. At A 
there are six parts of white to one part of black arid white print 
yarn ; but at B there is a small quantity of print yam only — the 
toning from extreme white to a complete mixture of black and 
white having been gradually effected by the intervening groups 
of shades. From (7 to i) the dark shade is produced. Not con- 
taining as many changes as the light shade, it is more decided 
in composition. ^ Practically this shade commences at B, which 
connects it with the adjoining gradated square of white and 
black. At (7, however, the first move to black begins, for here 
black and print yarns are equally mixed. The number of black 
threads now increases until Section D is reached, when it begins 
to diminish, ultimately shading off to a group of print threads 
as indicated at E. From this stage the white shade is renewed, 
and continues to the end of the pattern. 

Apart from its value as a principle of shading, this style is 
extremely suggestive of what may be accomplished by grouping 
two shades in woven fabrics of a simple or common twill class. 

122. Shaded Checks in Two Colours due to using Designs 
Composed of Various Weaves . — These patterns are in some 
respects simpler to produce than the preceding class of check. 
There is no diversity of shade arrangement in such styles, the 
warp and weft being solid colours throughout. Now in an 
ordinary Will such colouring would not give any form of check, 
so that this is quite a distinct principle of checking. It is one 
that is applied to worsted, silk, and cotton, but not to woollen 
textures to any large extent. The combination of weaves 
necessary is not so well adapted for development in woollen, as 
in the other classes of threads named. Colouring being simple, 
the design is correspondingly intricate. If this is well con- 
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structed it will yield a shaded pattern, though the warp and 
weft* yarns be of precisely the same colour, size, and quality. 
When this sort of shade is formed, a better effect is produced in 
such yarns as worsted and silk. Cotton or woollen threads 
would not give the same effect in designs arranged on the 
principle of a gradual movement from a maxiirfam warp to a 
minimum weft flush, and inversely, as in Figs. 33 and 34. The 
essential of shading consists in diversity of tinting. A brown, 



or any other shade, is producible if several colours of brown of 
variable depths are combined, but not otherwise. What in this 
instance is impracticable from a colour standpoint, is feasible by 
a suitable arrangement of weaves. The shade that may thus 
be produced is not, of course, so clear and pronounced as that 
due to a diversity of eolouring, for it simply results from the 
difference in effect of the flushes of warp and weft yarns com- 
posing the pattern. As there is some visible distinction in the 
brightness of the floats of warp and weft resjpectively, if the 
weavea copstatutii^ the design are arranged on such a principle 
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as to tone one into the other, they produce an effect of a shaded 
type. Accoiding to the example furnished, one set of weaves 
which combines admirably on this method is that derived from 
a sateen base. But these are not the only weaves used, many 
varieties of twills being employed for similar purposes; but 
sateens give the most uniform shades of any class of weaves 
that can be utilized. On refening to Figs. 33 and 34, it will be 
seen that the weaves differ from each other in the extent to 



which they flush the warp and weft yarns on the face of the 
texture. To construct a shaded pattern of this kind, commence 
with the extreme warp-flush weave, adjoining which place the 
weave most closely approaching it in structure ; the diminution 
in warp and the increase in weft flush continuing from one 
weave to another, until the extreme or maximum weft flush is 
attained. In such a scale of shades, the extreme warp- and weft- 
flush weaves represent opposite ends of the shade, the weaves inter- 
vening completing the gradation or toning of the pattern. The 
form or outline of the check is first decided upon, and then the 



COLOUR IN WOVEN DESIGN. 


U2 

weaves combined according to the dark or light effect required 
in tlie various parts of the design. 

This style of checking is determined by the system of arrang- 
ing the weaves used, and not, as in the previous examples, by 
changing the scheme of colouring ; hence this species of shaded 
check is extremely simple to produce, so far as tJi© blending of 
colours is concerned. 

A further application of this principle of weave shading in 
combination with a difference in the depths of colouring in the 
warp and weft is that developed in figured fabrics, of which 
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Fig. 35 is an example and Fig. 35a a section of the complete 
design. There are other weaves forming sections of the figuring, 
but they would give a pronounced warp or weft colour effect : 
that is to say, should the warp be a light or pale heliotrope, and 
the weft dark heliotrope, there would be perfect shading from 
the dark to light in the floral parts, but in other sections, marked 
in 08 and o’s, either a solid warp or weft colour would appear 
on the face of the fabric. The principle imparts definition to 
the colours used, and also to the integral parts of the design. 

123. IrreguLa/r and Mixture Checks. — The styles of this 
checking, on account of their neat and subdued character, are 
produced in many classes of woollen and worsted fabrics. Two 
typical examples will be considered — Nos. 1 And 3, Plate XX. 
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No. 1 is an intermingled check in five colours, and possesses r 
black ground, the order of wai^ colouring being: — - 

3 threads of black. 

1 thread of black and scarlet twist. 

2 threads of black. 

1 thread of black and green twist. 

2 threads of black. 

1 thread of black and scarlet twist. 

3 threads of black. 

2 threads of olive green. 

3 threads of black. 

1 thread of black and scarlet twist. 

2 threads of black. 

1 thread of black and green twist. 

2 threads of black. 

1 thread of black and scarlet twist. 

2 threads of black. 

3 threads of olive brown. 

The method of wefting is much simpler than that of warping, 
consisting of 12 picks of black, 2 picks of olive brown, 12 picks 
of black, and 2 picks of olive green. The pattern is a combina- 
tion of outline checks, enhanced with spotting threads of scarlet 
and black, and green and black twists. There is a skeleton 
check of olive green interlacing with a similar check of olive 
brown. The intensity of the two leading fancy colours ought 
in such patterns to be the same, as they should both be equally 
promiu^t in the texture. 

Next, as to the twist yam or mixture check — No. 3, Plate XX. 
H^e the pattern is composed of green and olive twist. On the 
intermingled mixture ground formed by these threads, is a small 
check of maroon. This hue forms a mellow contrast with the 
gmieml colouruig of the fabric. Twist yarns are chiefly suitable 
for Riding the ridi and mellow indistinctness of effect seen in 
ijiis example. The^ maroon k a s<flid colour and gives chatxeter 
to the pat^nL 'Ppr costume fabdcs this scheme of dheckin^ in 
botb wocflimi and wors^ Jabdca, k we^ adapted, as it ccmsbines 
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124. Famy Broken Check . — This is a spedite of check in which 
the plan of*wefbing differs from that of grouping the warp 
colours, the object being to produce a check-like effect more or 
less irregular in composition. No. 2, Plate XX., is one form of 
this sort of checking. A pattern composed of small checks is 
here obtained, analysis of the colourings showing the warp and 
weft to consist of different shades. Thus, while the order of 
warping is 5 threads of light fawn, 1 thread of green, 4 threads 
of slate, 6 threads of light fawn, and 5 threads of slate; the 
weft is 4 picks of black, 1 pick of scarlet, 5 picks of bluish 
grey, 5 picks of black, and 5 picks of bluish grey. The 
contrast between the warp and weft shades defines the weave, 
which, if the warp and weft colourings had been alike, would, 
in flolne parts of the pattern, have been indistinct. 

The point to be observed in this type of colouring, is to employ 
shades of similar intensities in both warp and weft; thus, in 
this example, the slate is almost as prominent in the woven 
fabric as the black, the light fawn as the bluish grey, and the 
j^een as the scarlet. It is only by securing this balance of hues 
harmonious colourings are producible in broken check 
patterns. ' Should any particular colour be stronger in character 
than othels, it destroys some of the elements of the pattern. 
This principle of cross checking is also applied to various classes 
of striped fabrics, in which it is desirable to partially subdue the 
continuity of the warp colourings. 

125. Examples in the Colouring of Tartans . — These may be 
as squares of colour varying in size and arrangement, 

-and are, strictly, an elaborate scheme of check design entirely in 
colouring. One interesting feature of these plaids is that the 
colours are usually of the same depth or degree of intensity, as 
illilstrated by the Erskine plaid, a compound of bright scarlet 
and green. These two contrasting arid complementary hues 
^rm a good checking. It is not, however, always the case that 
complenH^iiitjry colours are blended ; for instance, the Montgomery 
tartan is Cbmposed of green and blue, two colours which, if not 
of the proper hue and intensity, would produce an incongruous 
patteml^ Hence, here, as ii^any other plaids, it is a question^ 
of using the correct depth and hue of colour. 


10 
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Tartans illustrate the hues which combine harmoniously, and 
also the quantities or areas in which bright colour's unite in a 
satisfactory manner. 

As illustrations of this, the Macdonald and Hunting Menzies 
may be compared. In both, exactly the same colours are used, 
with entirely different effects. The Macdonald,' in consequence 
of the large quantity of scarlet entering into its composition, is a 
bright plaid ; whereas the Menzies is much softer and mellower 
in appearance. The larger the variety of colours, the more 
interesting the result in the pattern. If, for instance, the Duke 
of Rothesay, a three-colour tartan, is compared with the Hay, 
a five-colour one, the value of the larger number of hues in 
multiplying the diversity of colouring will be understood. Both 
are satisfactory compounds of coloured yarns, but the superior 
richness of the Hay is apparent. In each, red, green, and white 
are used, with the addition of black and yellow in the Hay. 
The Rothesay has a large square of red, divided with stripes of 
white, whereas in the Hay a similar space of red is subdivided 
with stripes of white, black, and green. In the Rothesay the 
green sections are crossed with lines of red; but in the Hay, 
with lines of yellow and red, forming a check rich in colouring. 

126. Types of Tartans, — Tartans may be classified as 
follows: — . 

1. Plaids in two colours. 

2. Plaids in three colours. 

3. Plaids in four colours. 

4. Plaids in five colours. 

5. Plaids in six and seven colours. 

It is difficult, on account of the varied colouring, to classify them 
according to hue ; but the above subdivision comprises all the 
tartans, and makes it feasible to deal with them in a natural 
order, or in accojrdance with their colour composition. 

127. TwO'Golowr Plaids. — Amongst the most important of 
the two-colour tartans are the Menzies, Douglas, Mwitgomery, 
Macdonald, and the Erskine. The Menzies is produced in red 

white, red and black, black and white, and red and green, 
tiie last being termed the Hunting Menzies. 

The ^lack and white Menzies, in its original form, is illustrated 
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in Fig. 36, the order of shades in both warp and weft being as 


follows: — * 

Black . . 96 12 24 6 6 24 12 

White . . 16 16 8 36 8 16 16 


It is a forcible scheme of checking which may be developed on 
various lines. *Two changes which afl’ect the appearance of the 
check are given. In the first (Fig. 37) the largest quantity of one 
colour— the 96 of black— has been modified :— 


4 black. 
4 white. 


For 1(). 


64 black. 


4 white. 
4 black. 


} 


For 16. 


This slightly subdues the form of the check, which would be 



more apparent if the lines added were of a different colour from 
the rest of the pattern. The second change to form an over- 
checking is applied to the 12 threads of black in the centre of 
the squares of white : — 


1 hlack. j 
1 white. ) 


For 4. 


4 black. 


1 white. I 
1 black. ) 


For 4. 


Again, by having the odd threads in a bright colour, the tone of 
the pattern would be improved. 

Another example, namely, the Montgomery (Fig. 38), with the 
derivations obtainable on this base, may be considered. It is 
composed of a peculiar hue of grass green and blue. The blue, 
however, by its softness and warmth of hue, arising from its 
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purplish tone, makes a subdued contrast with the green. The 
colours being about equal in intensity, are combined in similar 
quantities. In a smaller checking, with the blue slightly pre- 
dominating, this plaid would make a good lining style, especially 
in mantles where the face of the cloth may be a warm colour, 
such as deep fawn. The warping and wefting fof Fig. 38 are : — 

Green (black) . . . 144 IG 16 

Blue (grey) . . . 48 48 48 

In Figs. 39 and 40, two simple changes, showing how the 


mu 
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mu 
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Fio. 38. 



pattern may be altered in appearance, are given. In the former, 
the centre 48 threads of blue have been subdivided into 


20 threads of blue (grey ), 

8 „ green (black), 

20 „ blue (grey), 

whilst in the latter, the 16 threads have been changed to 

6 threads of green (black), 

4 „ blue (grey), 

6 „ green (black). 

The check should be further modified in *the large square of 
144 threads of green, working either from the edges to the 
centre, or vice versd, one scheme being as follows : — 

Green (black) . . 24 16 8 16 24 

Blue (grey) ... 8 20 20 8 - 
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The Grey Douglas is an effective pattern in black and grey 
yams. As a basis of checking, it is simple in arrangement, and 
of such a character as to be capable of numerous modifications. 



Fkj. 40. Fjo. 41. 


In fine yarns and close setting, it might be used for dress 
materials, in worsted yarns for linings, and in woollen yarns for 
rugs and shawls : in thick and soft spun yarns, it would be also 



Fig. 42. Fig. 43. 


suitable for travelling rugs. A staijdard form of this tartan is 
sketched in Fig. 41, the warp and weft being : — 

Black . . - 4 4 16 4 32 4 16 

Grey . . . 36 8 36 4 4 4 4 - 


Figs. 42 and 43 give some idea of the diversity of style obtain- 
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able by extending the colouring. The form of this check makes 
it desirable, in combining other colours than black a»d grey, that 
there should only be a small degree of contrast between the 
shades, the best patterns resulting when the colours are of the 
same hue. 

When the plaid is developed on the lines illustrated in Figs. 
42 and 43, it suffers somewhat in simplicity of character, but 
still makes an excellent pattern for linings, and in fine yams for 
dress materials. The broken-up effects in these two checkings 
admit of more pronounced colour contrasts than are feasible in 
colouring Fig. 41. The sub-division of the various sections 
of 36 threads of grey has been acquired thus : — 



8 threads of grey. 

4 „ black. 

8 » grey. 

4 „ black. 

12 „ grey. 

Fig, 43 results from divid- 
ing the 32 threads of black : — 


8 black. 
Igrey. ) 
1 black, i 
8 black. 


For 16. 


Fig. 44. 


By changing the weave 
from 4- to 6-end twill, a very different colour effect is obtained, 
as shown in Fig. 44. 

128. TJiree-Gclo'tir Tartam . — ^These form an important variety, 
and may be considered under two heads, — the bright plaids, of 
which the Gow, MacLeod, Duke of Rothesay, Cuninghame, 
Brodie, Wallace, MacQueen, Crawford, Hamilton, Ross, 
Macintosh, Maxwell, Dunbar, Skene, and Mathieson are 
examples; and the dark plaids, including the Clergy, Hunt- 
ing Mathieson, Keith, Hunting MacLean, MacArthur, and 


Elliot. 

The following are the orders of colouring for the MacQueen, 
the Hamilton, and the Maxwell .‘-r 
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MacQueen (Fig. 45). 

Black (black) . . 8 8 8 64 64 

Red (grey) . . . 28 28 28 - 28 

Yellow (white) . . - - - 6 - 

Two modificitions of this tartan are given in Figs. 46 and 47, 
and show how the base is adapted for detailed checking. 



Fig. 45 . 

Hamilton (Fig. 48). 

Schrlet (medium grey) . . 60 60 16 16 

White (white) . . . 12 - - - 

Blue (black) . . - 36 36 36 

{ 

Maxwell (Fig. 49). 

Scarlet (medium grey) . . 54 8 54 12 12 12 

Green (light grey) , 4 4 - 28 28 ~ 

Indigo blue (black) . . - - 12 - - 12 

These tartans are examples of colouring in which red or scarlet 
is the myist important colour employed. 
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Fig. 46. 



9,^ A*t 
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Fig. 50, j^e Elliot, is not of this class, for it is composed of 
blue, brown^and a small band of scarlet, the red being used to 
give cheerfulness of tone. The order of colouring is : — 


Blue (grey) 
Brown (black) . 
Scarlet (white) . 


216 32 32 
64 - 64 

- 12 - 


It is a simple check, yet is exactly of that type which is capable 
of interesting development by modification. 

129. Four-Colour Plaids . — Three of the most interesting 
tartans of this class, whether produced in neutral shades or 



Fio. 48. 
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Fig. 4J). 


in the original colourings, are the MacKinnon, Dundas, and 
Fraser. They have few elements in common, as comparisons 
of Figs. 61, 54, and 57 — the plaids in the unmodified forms 
— distinctly show. The MacKinnon in pai'ticular is char- 
acterized by simplicity of form and scheme of colouring; the 
Dundas is a heavier base ; and the Fraser full of details and of 
shade contrasts. They are also dissimilar in colour qualities. 
The MacKinnon and Dundas are both dark plaids, the former 
being composed of brown, green, scarlet, and white, and the 
latter of black, green, scarlet, and blue. The Fraser is an 
admirable <x)mpound of scarlet, black, green, and white. The 
following are the orders of colouring for the respective tartans, 
with their modifications : — 
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The MacKinnon (Fig. 51). 


Brown - black . 
Green = medium grey 
Scarlet = light grey . 
White = white . 



64 64 - 64 64 - 

12 64 64 - 64 64 

- 8 - - .8 - 

- - - 8 - - 



Pio. 60. Fig. 61. 


MacKinnon— First Modification (Fig. 52). 

24 30 


Medium grry 

12 64 

84 ^ 

* ^ 64 64 

Light grey 

. - - - - S 8 

c9 

e8 D 

— QJ 0 — 

Black 

. 6 2 10 6 2 - - 


■ ■ 

White 

.22- 2 2- - 


8 - - 


A 


MacKinnon— Second Modification (Fig. 53). 


24 30 


Hadiumgrey . 
light gr^ 
Black . . 

White 


12 12 4 4 4 4 4 12 - 

- 1 . 8 


62 10 62- 1''^ - -22 

22-22-” 44--44-- 



& & 


- 1* 


Both these changes result in the formation of excellent plaids 
f<Mf travelling rugs. The check give.n in Fig. 63 would be 
difficult to improve upon by qomtiining four shades. 
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The Dundas (Fig. 54). 

Black =black . . . 40 8 40 - 8 - 

Blue = medium grey . . 40 40 - - _ 

Green = light grey . . - - G4 8 8 64 

Scarlet = white . . . - - 12 - 12 - 



Fid. 64. 



Fig. 65. 


Dundas 

— First Modification (Fig. 55). 


Black . . 4 

4 - 

4 

00 

1 

1 

8 - 

White . . 4 

4 4 

4 

— u - 

- 40 40 - - 

- 12 

Med. grey . 

8 - 

- 

- - 

Light grey . - 

• 

A 


- - - 64 8 

8 64 
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Dundas— Second Modification (Fig. 56). 


Black .4 4 - 4 4 - 8 ^ 

White .4 4 4 4 -- - S 

Med. grey - 8 - - - 40 40 « 

Light grey ------ - 


4 4 4 - 12 - 12 


10 10 4 4 10 10 8 


The Fraser (Fig. 57). 

Green =mid grey . . 24 - - 24 - 

Scarlet = light grey . . 12 12 12 48 48 

Blue =black . . . 24 24 - - - 

White = white . . . - - - 12 - 





light grey 
Black . 
White . 
Mid grey 


Fraser— First Modikication (Fig. 58). 

.8 6 6 8 - - 12 12 12 

4 - 4 - - §j~24 24 - 

; . - 12 - - i2| - - - ^ 


Fraser— Second Modification (Fig. 59). 


Light grey 
Black . 
White . 
ICidgrey 


.6 6 6 8 
. 4 - 4 - 

. - 12 - - 


- I - - - - 24 

12 - 4 4 4 - 


- 12 12 12 
- 24 24 - 


Repeat 
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130. Five, Six, and Seven-Colour Plaids . — These are much 
more limited in variety, but the following may be given as 
examples : — 

Clan Alpin (Five-Colour). 


Black . . . - - 

Indigo blue? 32 - 

Green . . . - - 

Yellow . . . - 6 

White . , . - - 



32 32 - - 6 - - 

- - 32 8 - 8 - 

6 - 8 36 36 - 8 


6 - - - - - 



Fig. 58. Fig. 59. 

Royal Stuart (Six-Colour). 

Black .-20-10-10- - 8 8 - -10-10-20- - 

Blue .16^------ - 16 - 


Green . - 

- _ 

_ 

0 

1 

( 

1 

1 

1 

1 

1 

o 

_ - 

- - 

- 

Scarlet . - 

Yellow . - 

- - 8 - 

_ 

- 20 - 8 - 8 - 20 - 


- 8 - 

- 220 

White . - 


- 8 - 


- 8 - 

. - _ 

- 


MacLean (Seven-Colour). 

Black . - 6- 6- 12 - --12 - 6- 6- - -- 6- -- 

Indigo . - -- -- --24------ - - -- -- -- 

Green . 86 ---- - - - ------ 36 - -- -- -- 

Scarlet . - -- -- -- - - -- -- - _ 66-8-8-66 

Yellow . - -- -4---- - 4 -- - - -- -- -- 

White . - -6---- - - -“-6- - - -- -- -- 

Lavender - -- -- -6-6----- - - 6- -- 6- 

In the exposition of tartans given, it hsia been shown that this 
scheme of colouring is not only useful in the production of the 
original plaids, lJut that it may be subjected to almost an endless 
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series of modifications. Many of these, as well as the plaids 
themselves, when developed in subdued colourings, ‘are suitable 
for styles in dress and mantle fabrics. In recent years they 
have also been developed in the foundation of plush and other 
textures. They are specially suitable for such textures, inasmuch 
as the contiguity of the figuring formed in velwt or loop pile 
destroys any stiffness of character which lines of colour, cutting 
each other at right angles — as in all check patterns— must more 
or less possess. To the student of colour contrast and harmony 
these patterns are interesting and suggestive. They are 
illustrative, not only of how bright colours may be blended 
without yielding patterns in which the contrasts are displeas- 
ing, but also of the quantities of the colours which give the 
most harmonious composition. As they are distinctly textile 
colourings, and are the product of weaving, they possess qualities 
which are not to be found in any other type of colouring. The 
field which has been covered lias by no means been fully explored. 
There are many possibilities in this branch of textile work which 
can only be analyzed by systematic experiments conducted in 
the loom. 
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SIMPLE COLOURINGS. 

131. Simple and Compound Colourings— 132. Regular Simple Colourings 
—133. One-and-One and Two-and-Two SysteniH— 134. Figured Styles in 
Common Weaves and One-and-One Colouring— 135. Utility of the One-and- 
One Principle in Figured Textiles— 136. One and-One and Two-and-Two 
Colourings in Fancy Weaves — 137. Tlirce-aiid-Tliree Colouring— 138. Four- 
and-Four Arrangement — 139. Four-and-Four Method applied to Fancy Weaves 
—140. Six-and-Sixand Eight-and-EightSchemes-~141. Six-and-Six Colouring 
in Various Crossings — 142. Three-Odd-Thread Arrangement- -143, Various 
Three-Shade Patterns— 144. Simple Colourings composed of Four Shades — 
145. Irregular Simple Colourings— 146. Irregular Simple Patterns in Two 
Shades— 147, “Irregulars” composed of Three Shades— 148. “Irregulars” 
composed of Four Shades — 149. Cross-wef tings. 

131. Simple and Compound Colouringa . — As in Weave Design 
there are two important types of pattern — such as effects result- 
ing from the use of one crossing, and effects due to combining 
several crossings — so the styles obtained by blending fancy 
shades are also of two kinds, and may be designated Simples 
and Compounds. Both classes are divisible into Regular and 
Irregular orders of colourings. In the Regular order of Simple 
colourings, the colour elements are of equal quantities and 
systematically alternate; but in Compounds, the shades may 
occur in various quantities and be irregularly distributed. If, 
for example, a pattern were arranged — , 

2 threads of black, 2 threads of blue, 

2 „ brown, 2 „ slate, 

it would be a Simple colouring, because it is composed of similar 
numbers of each sort of yarns, and the respective shades 
regularly succeed each other. The same shades could be made to 
form an Irregular Simple pattern in two ways : first, by diversi- 
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tying the plan of the colours in such a manner as to allow any 
one or more shades to intervene the other shades, as follows : — 

2 threads of black, 2 threads of blue, 

2 „ brown, 2 „ brown, 

2 „ black, 2 „ ^ slate; 

and second, by retaining the original order of succession of 
shades, but by varying the quantities in which they occur, as 
illustrated below : — 

8 threads of black, 4 threads of blue, 

6 „ brown, 2 „ slate. 

Here are two types of Irregular and Simple colourings, viz., 
those in which the shades are grouped in similar quantities but 
are irregularly combined, and" those in which the shades obtain 
in different proportions, though following in regular order. 

To convert the same group of shades into a Compound colour- 
ing, it is only necessary to combine two or more systems of 
blending the yarns, as follows :• — 

For (4 threads of black. 

16 threads. I 4 „ brown. 

For (2 threads of blue. 

16 threads, i 2 „ slate. 

From this example it will be observed, that in making a Regular 
Compound at least two systems of elementary colouring are 
combined : in this instance, the four-and-f our and the two-and-two 
methods have been selected. Compounds necessarily give more 
diversified styles of pattern than Simples ; but unless the eftects 
of the latter have been studied, the arrangement and composition 
of Compounds cannot be fully understood. Simple colourings 
are the elements of all Compounds. In order to obtain well- 
balanced effects in designs consisting of various weaves, the 
construction and woven result of each weave have to be 
considered, and only such makes united as will yield symmetrical 
patterns and regularly-built fabrics; and similar laws determine 
the association of shades as determine the combination of 
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132. EegvXar Simple Colourings, — The principal forms of 
Elementary*Simple Colourings are comprised in the three classes 
given in the table appended : — 


Table IX. 


Regular Simple Colourings. 

CLASS A. — COMPOSED OF TWO SHADES. 

I. Scheme. II. Scheme. 


1 thread of black. 

1 „ white. 

III. Scheme. 

3 threads of black. 
3 ,, white. 


2 threads of black. 
2 „ white. 

IV. Scheme. 

4 threads of black. 
4 „ white. 


CLASS B. — COMPOSED OF THREE SHADES. 


I, Scheme. 

1 thread of black. 
1 » grey. 

1 „ white. 


II. Scheme. 

2 threads of black. 


gi'ey. 

white. 


Ill, Scheme. 

3 threads of black. 
3 
3 


IV. Scheme. 

4 threads of black. 


grey. 

white. 


grey. 

white. 


CLASS C. — COMPOSED OP FOUR SHADES. 


I. Scheme. 

1 thread of black. 

1 „ medium grey. 

1 „ light grey. 

1 „ white. 

III. Scheme. 

3 threads of black. 

3 „ medium grey. 

3 „ light grey. 

3 ,, white. 


II. Scheme. 

2 threads of black. 

2 „ medium grey. 

2 „ light grey. 

2 „ white. 

IV. Scheme. 

4 threads of black. 

4 „ medium grey. 

4 „ light grey. 

4 „ white. 


It is not needful to increase the number of these examples, for it 
mill be observed that in each scheme of the several classes given, 

11 
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the order of colouring is identical, but that the quantities of the 
shades are systematically enlarged. In fine fabrics, lihe number 
of threads of each colour might be increased; but in these 
examples, the bases of all styles of Elementary and Compound 
Colourings are enumerated. On this account they will be 
considered separately, and the effects of the various systems in 
the woven fabric will be fully analyzed and described. 

133. One-cmd-One and Two-and-Two Colourings. — These 
are the most elementary arrangements of shades. They give 
different effects, according to the weave in which they are 
developed. The one-and-one system is applied chiefly to plain 
and twilled weaves, in which it constitutes two styles of patterns 
very extensively produced in ordinary fancies. First, in the 
plain make, it forms the hairline stripe sketched in Fig. 5c ; and 
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Fio. 60 . Fig. 60a. Fig. 61 . Fig. 61 a. 

in the cassimere twill, the step-diagonal effect sketched in Fig. 5f. 
Both are useful textural styles. In cottons, silks, and fancy 
woollens and worsteds, this order of threads can be made to 
produce patterns of some intricacy of composition by simply 
employing in one instance the two plain makes given in Figs. 60 
and 60a, and in the other instance the two twills given in Figs. 
61 and 61a. Should the plain weaves be combined, say, in such 
a manner as to make a stripe, and this design woven in the one- 
and-one system of colouring, the woven result would consist of 
a band of lines of the respective colours running longitudinally 
in the fabric, and of a band of transverse lines of the same 
shades. This is a principle which is capable of being utilized in 
the construction of elaborately figured designs. 

When the weaves supplied in Figs. 61 and 61a are combined, 
and the resultant design woven in this order of shades, in such 
sections of the fabric as Fig. 61a occurs, the pattern produced 
ecnsmsts of small step efifects t#illinfi: to the ri&rht. but in the 
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sections composed of Fig. 61, of similar effects twilling to the 
left ; hence* by combining these in the form of stripes, checks, 
or figures, woven patterns are obtainable diversified in aspect 
and arrangement. 

Next, as to the two-and-two system (Class A, Scheme II., of 
Simple Coloufings) of combining shades. This is another plan 

of grouping colours for certain elementary crossings. Its 
2 

effects in the ^ twill and the mat or Celtic are typical of the 

general style of pattern obtainable. 

The results produced in the twill are those in Figs. 62, 62a, 
and 62b. The different effects are due to the employment of 
distinct wefts. Thus, in Fig. 62 the weft is grey, in Fig. 62a 
white, and in Fig. 62b the same as the warp, or two picks of 
grey and two picks of white. When the grey weft is used, a 



Fi(}. 62 . Fig. 62a. Fio. 62b. 


stripe of grey adjoining an intermittent stripe of white is 
obtained ; when white forms the weft, a small line of white 
adjoins a broken line of grey and white ; but when a correspond- 
ing method of wefting is adopted as warping, a small broken 
check effect is acquired. 

Changing the weave to hopsack or mat alters the patterns 
resultant. If the weft be black in this two-and-two colouring, 
and the weave four-end Celtic, a style is constructed similar 
to that given in Fig. 63, or a pattern with a black ground 
on which squares of solid white are regularly distributed 
at uniform distances apart. Substituting white for the black 
weft, a texture with a white foundation and a black square 
spot, just the reverse of Fig. 63, is produced ; whereas if the 
weft is the same as the warp, a style composed of solid lines 
of black and white, or a pattern of a hairline description, 
results. 

n These examples clearly set forth the principles of weaving in 


COLOaM m WOVEN DESim, 


reianon w methods of colouring. Here the same order of threads 
—though extremely simple — ^in two different crosrings of an 
elementary structure, forms quite distinct effects. In the cassi- 
mere twill more intermingled, and hence less severe patterns, 
are formed than in the mat or hopsack. They consist of small 
indefinite stripes and of a minute and irregular cfceck. But in 
the mat, the same warp colouring gives a well-defined check 
composition, even when the wefts are all one colour, and instead 
of a broken check in the fabric when the 

■U U weft is similar to the warp, as in the twill, 

H d a stripe of a decided arrangement is got. 

H Q I I I I I Figured Styles in Common Weaves 

I I I I I in One-and-One Colouring . — The principles 
B B 11111 woven effect, just elucidated, whereby 

Bi B ' ! I ' ' ^ combination of plain or twilled weaves 

may, in the simplest arrangement of colours, 
be made to produce in the texture two dis- 
similar patterns, may be utilized in the development of figured 
designs. Usually these figured fabrics necessitate the adoption of 
various schemes of weaving and colouring in their manufacture ; 
whereas in this type of design there is no elaboration either of 
weave or colour. These are particulars of construction peculiar 
to patterns acquired on this system. 

A feature of designs of this class consists in the uniform 
appearance and sound wearing qualities they impart to the 
woven fabric. Some kinds of figured textiles are more or less 
loose on the surface and in structure, owing to the diversity of 
weave floats recjuisite to develop the objects or figures composing 
the designs. No arrangement of this sort, involving intricacy 
of cloth structure, is needed in gaining patterns by this scheme 
of weaving. The fabrics, though in some instances elaborately 
figured, are plain or twill throughout, according to the makes 
employed — hence the textures are even, firm, and neat in both 
appearance and construction. Effects of this order are more 
^bdued in tone and possess a mellower aspect than figured 
iltylce due to combining various principles of weaving and 
colouring. 

l^erence to Figs. 64 arid 6S„*will indicate, first, how the 
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designs are constructed ; and, second, how the textural results 
are acquired^ Fig. 64 is a small spotted design composed of two 
plain makes. In constructing these designs, the form of the figur- 
ing is primarily sketched out on point paper, and the weaves 
subsequently added. When the two makes are in contact, there 
must not be •more than a float of three. Having worked out 
the design on point paper, the next matter to be arranged 
is the development of the ground sections in vertical, and the 
figured parts in transverse lines of colour, as in Fig. 65, which is 
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Fig. 64. 


a sketch of the textural effect produced by this design. In all 
designs constructed on this base, it is a rule that the fancy shades 
in the warp and weft shall, in conjunction, be arranged to form 
the striped effects described. When the design given in Fig. 64 
is warped and woven 1 thread black and 1 thread white, these 
two shades form stripes lengthways of the piece in the ground 
portion of the fabric, for the black picks cover the black threads., 
only, and the white picks the white threads only, while the 
small figures are developed in short transverse stripes ; because, 
in such sections, the weave in the design causes the black picks 



wq ven design, 

to float over the white threads and the white picks to float over 
the black threads. * 

Now consider the effect of the same order of shades in the 
design composed of cassimere twills given on Plate XXI. This 
style illustrates the process by which the sketch furnished in 
Fig. 66 is transferred on to point paper and prepared for the 
loom. Designs for these fabric^ are worked out on the same 
system as the preceding example. A comparison of Fig. 65 with 
Fig. 66 brings out several points of dissimilarity. These do not 

arise from any variation of 
the plan of colouring, but of 
the plan of interlacing the 
threads in constructing the 
fabric. The vertical and 
transverse lines of Fig. 65 
are substituted by neat di- 
agonal effects, and a pattern 
of more diversified outline 
and arrangement obtained. 
It has been pointed out that 
the thread-and-thread scheme 
of shades yields, in the cassi- 
mere twill, the two effects seen in Fig. 66. When the weave, 
runs to the right, the black and white diagonal effect runs to 
the left, and vice versd ; so that in preparing the designs for 
the loom it has, in the first place, to be decided whether the 
ground or the figured sections shall be developed in the minute 
diagonals of shades moving to the right. Generally, it will be 
found that this effect is most suitable for the ground. 

186. Utility of tJie One-and One PriTiciple in Figured Textiles, 
^The scheme of textile colouring and designing analyzed in the 
previous paragtaph is applicable to a large diversity of goods, 
including cotton, silk, worsted, and woollen fabrics. Styles for 
^bess i^buffs and mantlings may be produced in this manner. 
'Opttoi yams 4ii these designs produce very effective patterns. 
IHie compact |itructure of these , tiireads develops both series of 
efeets with, cbamess and prominence that are absent from 
^posed Off i^ooUen Whether the dee&gns are 
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employed in one iet of yarns or the other, schemes of colouring 
such as the following may be employed : — 


L 

1 thread of dark brown 
(Shade 1, Plate IV.). 

1 thread of medium brown 
(Shade 3, Plate IV.). 

III. 

1 thread of medium grey. 

1 „ white. 


II. 

1 thread of dark grey. 
1 „ light „ 


IV. 

1 thread of lilac (Tint 17, 
Plate VI.). 

1 thread of white. 



Fig. 66. 


Colours slightly contrasting in hue, or merely in shade, may 
be used in worsted yarns ; but in woollens, where the effect is 
not so clear or pronounced, owing to the structure of the yarn, 
more contrast of colouring is requisite to emphasize the figuring. 
Woollen fabrics coloured on this principle may be either “ clear ” 
finished or covered with fibre. It depends entirely on the type 
of fabric produced. If a dress texture, the best results may be 
obtained by developing the effect of the colours as much as 
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possible in the finishing processes; but if a mantling, a soft, 
fibrous surface enhances the mellowness and attractiveness of 
the patterns formed. 

Of course the methods of figuring obtained by this thread-and- 
thread colouring are combined with other schemes of colours 



. Fig. 67 . 


in making more elaborate patterns. For example, a band of 
figuring, such as is given in Fig. 66, may be arranged to adjoin 
a bold stripe of entirely distinct colouring, and thus a pattern 
produced containing much diversity of composition. 



Pattern is acquired in these and similar 
designs economically in the loom. No 
complication, either of weave or of colour, 
arises in their origination. By the em- 
ployment of two shades and one weave 
— used in such a manner as to yield two 
varieties of style— any form of figuring 
is on this system producible. 

136. One - aTid - One and Two - and - 
Two Golouringa in Fancy Weaves, — 


Some applications of this scheme of colouring to other weaves 
than the plain and twill are shown in Figs. 67, 68, 69, the plans 


being Figs. 67 a, 68a, and 69 a. The only alteration in the 


colouring is the use, as seen, of fancy thick yarns for striping or 
checking. The contrast in the weaves should be noticed, and also 
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Fig. 68. 



Fig. 68a. Fig. 69a. 



Fig. 69. 
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in the woven patterns. The weaves comprise (Fig. 67 a) a fancy 
3 1 

twin composed oi — ^ and — ^ twills ; Fig. 68 a, twill and mat ; 

3 1 

and Fig. 69a, check in broken — ^ and — g twills. The 

line characteristic is noticeable in Figs. 67 and 69, ' being more 
pronounced in the latter. Fig. 68 is the most regular in style, 
due to the weave being composed of twill and mat. 

Figured styles in two-and-two colouring are producible in the 
designs made on the principles given in Paragraphs 134 and 135, 
and also in other simple weaves similarly combined. One 



2 

example (Fig. 70) may be taken, woven in the mat, the 

sectional design being given in Fig. 70a. The order of colouring 
in both warp and weft is : — 


Black . . .2 

White . . . 2 

White . . .2 

Black . . .2 


I For 36. 
I For 36. 


By the change in the positions of the colouring, the key pattern 
is inverted and made more diversified in character. 

137. Three-aifid-Three Golouriiig , — This method of grouping 
shades of warp and weft (Class A, Scheme III.) is employed in 
the six-end twill and its derivative's, also in twelve-shaft and 
other weaves. 

3 

An exampte oi the eflfects in the — ^ twill in the fabric, due to 
thr^-8(nd4hree warping and various weftings practised, is 
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sketched in Figs. 71, 71a, and 71b. The first of these illustra- 
tions has a grey weft ; Fig. 71a is woven with white, and Fig. 
71b with three picks of grey and three picks of white. 

138. Four-and-Four Arrangement. — Twill, hopsack, and 
other common weaves are used in producing styles in this order 
of colours, whiali is supplied in Scheme IV. of Class A of the 





Fig. 71b. 


Regular Simple Colourings. Black and white shepherd plaids 
are made on this base, a useful form and size of check resulting 
from its employment. Some of the effects got in the cassimere 
twill by warping four threads of grey and four threads of white, 



Fig. 72. Fio. 72a. Fig. 72b. 


and wefting with white and grey, and with the same order of 
shades as in the warp, are sketched in Figs. 72, 72a, 72b. The 
check style here is particularly neat. It is produced in a variety 
of colours for almost all kinds of fabrics. When the four-end 
mat weave is used, a species of star check is formed, as seen in 
Fig. 73. A considerable range of patterns ensues ftom adopting 
this order of colours and combining the cassimere and mat 
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weaves in the construction of stripe, check, and diagonal designs. 
Thus, supposing* the last type of weave-combinatfon were em- 
ployed, then in such parts of the diagonal where the twill occurred, 
' the shepherd plaid effect would result, but the hopsack sections 
would yield the star check style, so that diagonal bands of these 
respective patterns, regularly alternating, would extend across 
the fabric. 

139. F()ur-(ind-Four Method applied to Fancy Weaves . — 
There are various patterns obtained in this order of threads by 



using other weaves than the twill or mat. As an illustration in 
these effects. Fig. 74, which has been produced in the weave 
given in Fig. 74a, may be examined. It is a small spotted 
design ; the minute crosses of white, surrounded by rectangles 
of black, are determined in shape and dimensions 
by the arrangement of warp and weft flushes comr 
posing the crossing. The weft yam of this pattern 
is all black. Comparing this style with that 
sketched in Fig. 72, which is composed of the 
same order of threads, it will, be observed that any 
modification of weave alters the pattern resultant. 
In the weave furnished in Fig. 74a, the white threads only 
show on the face of the texture where the blank spaces occur ; 
whereas, in the cassimere twill employed in the construction 
of the sample shown in Fig. 72b, the white warp threads float 
on the face of tho fal^ric on the same system as the black picks. 
The pattern given in Fig. 74 indicates how, by resorting to novel 
iaS^nies of weaving, the simplest methods of colouring may be 
to produee^istmct patteml. .. 
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Employment of other weaves than the twill and mat give 
equally satisfactory results. Such makes are, of course, multi- 
plied in proportion to the ingenuity of the designer. The 
example considered is but a type of the numerous styles obtain- 
able in this four-and-four colouring by having recourse to 
designs of this^type. 

140. Six-aiid-Six and Eight-and- Eight Schemes . — These are 
not given in the plan of Regular Simple orders of shades, 
being but extensions of Schemes III. and IV.; but they are 
important in practice, and must be considered as distinct prin- 
ciples of grouping colours. They are mainly employed when 
well-pronounced patterns are required in 'fine yarns, in which 
instances they yield far more effective styles than the schemes 
of shades from which they are derived. In both worsted and 
cotton dress textures and tweed mantlings, they are largely used. 

Both systems are illustrated. The six-and-six plan, and the 
styles it gives in the six-end twill, are furnished in Figs. 75, 75a, 
and 75b. The same methods of weft colouring have been 
practised as in other sketches, showing the changes resulting 
from varying the weft from light to dark, and from having it 
exactly like the warp. Fig. 76 has been produced in the eight- 
shaft twill, and is composed of 8 threads of black and 8 threads 
of white in both warp and weft. Should such shades as the 
following be used in- the six-end twill, more toned patterns 
result than those supplied in the illustrations 


I. 

6 threads of slate. 

6 „ slat^ and white 

twist. 


II. 

6 threads of light fawn. 

6 „ light fawn and 

white twist. 


III. IV. 

6 threads of blue. 6 threads of No. 2 mixture, 

6 „ brown. Plate XIII. 

6 threads of No. 8 mixture, 
Plate XIII. 

The I. and II. Schenies are for light textures. They illustrate 
an important method of combining shades, inasmuch as the 
same shade occurs in both the first and second group of six 
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threads in each example. Thus, in Scheme I. the second group 
of ends consists of slate and white twist — th^ slate being 
exactly of the same hue as that used in the first six threads. 
This arrangement gives neatly-toned patterns, and is suited 
for Simple Colourings in which the respective shades are 
combined in these qualities. The third group #f shades is for 



Fig. 75 . 



a dark pattern. Here tlie contrast should not be strong; the 
mellower the better. It only requires to be sufficiently pro- 
nounced to develop the outlines of the checkings and the 
effects due to the plan of interlacing the threads. A mixture- 




Fig. 76 . 


yarn example is also given in the fourth scheme of shades. 
Yarns of this class are useful in the manufacture of both 
worsteds and tweeds. The black and white shades which 
have been used in these illustrations— 75, 75a, 75b, and 76 — 
bring out the character of the pattern due to the structure of 
the weave. 

141. Six-amd^ix Colourinaa in Varioue Crosainas . — Two 
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examples may be examined in which weave has been advan- 
tageously eihployed in these schemes of colouring. The first, 
Fig. 77, is a species of check, the patches of the two shades 
being difterently shaped from what they are in Fig. 75n, which 
is a composition of the same order of shades. Tliis arises from 
the structure «f the weave employed. It is given in Fig. 77a, 



Fig. 77. Fig. 77a. 


and is a combination of warp and weft cords. The wari) 
cord causes the spaces of black and white to practically run 
into each other in the direction of the warp, and the weft 
cord makes them continuous in the line of the weft. 

The next illustration, Fig. 78, is commonly termed the star 



Fig. 78. 


check. It somewhat resembles Fig. 73, buj^ the effects are 
more prominent and better developed. The weave used in 
this case is the six-end twill angled. Fig. 78a. In making 
the pattern, the first six picks should be black, otherwise 
they would not meet the interlacings in the weave on the 
system. requisite to give this effect. 

142, Three-OddrThread Arrangement — For the plain weave, 
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prunelle, and six-end twills, this is one of the useful schemes 
of colouring. In the plain it forms, when wov^n with the 
same order of weft as warp threads, the neat style sketched 
in Fig. 79. When the shades are black, 
grey, and white, as in Scheme I., — Class B, 
of the Regular Simple Colourings, — small 
vertical and transverse lines of these shades 
are formed, meeting each other at right angles. 
Thus, in Fig. 79, the vertical lines of black 
oppose the transverse lines of black, and the 
same arrangement obtains in regard to the 
grey and white lines. 

Check patterns are producible in this scheme of shades by 
colouring as follows: — 



Fig. 79 . 


For j 

18 threads. 1 

For ( 

18 threads. 


1 thread of russet (No. 7, Plate III.). 
1 „ citron (No. 8, Plate III.). 

1 „ olive (No. 9, Plate III). 

1 thread of russet. 

1 „ citron. 

1 „ blue. 


In the first eighteen threads, the effects formed are of 
russet, citron, and olive; but in the last eighteen, blue takes 
the place of the olive, so that when the style is woven with 
the same series of weft as warp colourings, it makes a mellow 
check design. 

Another method of adding to the utility of this form of 
pattern consists in introducing into its composition an over- 
check of fancy shades, which may be obtained thus : — 


For 

19 threads. 


1 thread of black. 

1 „ brown. 

1 „ black and white twist. 

1 thread of black and blue twist. 

1 „ black and scarlet twist. 


fkiice results &Qm this method of grouping shades, a pattern 
qf a rectangular space of nineteen ends and ^ 
similar to those s§en in Fig. but 
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3f black, brown, and black-and-white twist, instead of black, 
grey, and white. In the pmnelle twill, this colouring produces 
hairline patterns in three shades. Other stripe and check 
designs result from combining the warp and weft weaves, and 
developing in the same colouring. 

The effects obtained from using this colouring in the six-end 
twill are more diversified in character than those producible 
in the plain make. They are of three distinct styles. The 
style of pattern now acquired depends on the method in 
which the respective shades meet each other in the weave. 

3 

The several effects obtained, when the — ^ twill is used, are 

o 

shown in Fig. 80. This has been developed in the weave 



given in Fig. 80 a, which is a small check design composed 
of six-end twill, running in two directions. Let the sections 
of the woven pattern acquired in Fig. 80 be analyzed 
separately. It must be understood that the order of shades 
is the same throughout, namely, that in Scheme I. of Class B 
of the Regular Simple Colourings. Hence the diversification 
of style here noticed is a resultant of weave and not of 
colour combinations. The different effects acquired in Sections 
A, B, and D, show that makes of various constructions have 
been employed. A distinct style obtains, for instance, in Part 
A from Part B. In the former, lines of black are set at right 
angles to other lines of this shade, while the grey and white 
yams form diagonals; but in B all the three shades run 
diagpnally. Section C is practically the same as R, while D 

12 
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is also similar, only twilling to the left The parts lettered A, 
B, Gy and D in the design, Fig. 80a, correspond to those just 
described. One other effect may be got in the six-end twill 
besides those considered in this order of threads, namely, that 
in which two diagonals, grey and white, twill to the left, or the 
opposite to what they do in A, and small transverse lines of 
black be set across similar vertical lines. If the positions of 
the shades were altered, the grey or the white yarns might 
be made to form the disconnected spots. 

A further principle of colouring suggested by this illustra- 
tion is, that the same plan of shades and method of weaving 
are capable of yielding different woven results according to 



Fio. 81 . 



Fig. 82. 


the system on which they are combined. Thus, as has just 
been indicated, without modifying the scheme of colours, the 
check design in the six-shaft twill gives the effects sketched 
in Fig. 80. Parts A and D are formed by one weave running 
to the right, yet how different they are in character! To 
what is the difference due? The design shows that the blaxik 
threads and picks do not meet each other in the same way, 
for while in Part A of Fig. 80 a the first pick is two threads 
down, three up, three down, three up, and one down ; in Part 
D it is three up and three down, so that in reality the first 
pick in A corresponds to the fifth pick in D. Still, though 
the order of the threads is the same in both sections, tjie 
methods on which the colours are crossed in the respective 
parte of the texture are dissimilar, hence corresponding results 
cannot possibly ensue. This dij^Tence of effect, arising from 
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commencing colouring on certain threads and picks of the 
weave, increases the variety of styles obtainable in the same 
order of threads and principle of intertexture. 

143. Farious Three-shade Patterns . — Amongst other Simple 
orders of colouring composed of three shades are those given 
in Schemes H., III., and IV. of Class B. Each system may 
be developed in the six- end twill — the last system, which may 
be termed the three-4’s, also produces standards in four-shaft 
weaves. Only two of these principles are illustrated, namely, 
the three-2’8 and the three-3’s. It will be evident from the 
sketches. Figs. 81 and 82, that these patterns belong to a useful 
class of effects. Fig. 81 is a neat form of intermingled check. 
Such compounds of shades as the following may be applied : — 

I. 

3 threads of citron (No. 9, Plate III.). 

3 „ olive (No. 1, Plate III.). 

3 ' „ russet (No. 7, Plate III.). 

II. 

3 threads of dark blue (No. 7, Plate IV.). 

3 „ dark olive (No. 13, Plate IV.). 

3 „ dark brown (No. 1, Plate IV.). 

III. 

3 threads of light olive (No. 9, Plate VI.). 

3 „ lilac (No. 17, Plate VI.). 

3 „ fawn (No. 10, Plate VI.). 

The I. and III. of these colourings are suitable for dress 
fabrics, but the II. is adapted for tweed suitings. This form 
of pattern should also be developed in mixture and twist 
yams in woollen, worsted, and cotton materials. 

As a result of employing this scheme of shades, three sets 
of checks, each formed within the other, are obtained in the 
fabric. By examining Fig. 81, it will be observed there is 
first the check of black ; second, the check of grey ; and third, 
the check of white. The character of the style due to the 
weave is apparent in this illustration. There is also perfect 
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balance of shades. This feature, which mainly results from 
the twill employed in the construction of the pjPttem, con- 
tributes to the general character of the style. Still, it will 
be noticed that the manner in which the black threads inter- 
lace produces a different check from that resulting from the 
grey or white yams. o 

Fig. 82 gives a more irregular style than Fig. 81, on account 
of the weave being repeated three times, and the order of the 
shades twice, before one complete pattern is acquired. This 
arises from there being nine threads in the plan of shades^ — 
3 of black, 3 of grey, and 3 of white — and six threads in the 
weave. The pattern sketched in Fig. 82 in one particular 

resembles the preceding style, 
for the shades combined form 
three broken checks, but in 
other characteristics it is 
quite different. The element 
of black is exactly propor- 
tionate to that of grey or 
white, and each shade con- 
stitutes a well-defined series 
of minute effects, which, by 
repetition, bring out the check character of the style. It is a 
base that is improved by diversity of colouring. In combination 
with Fig. 81, wefted either three-2’s or three-3’s, it yields stripe 
and check designs of a broad character. 

144. Simple Colourings composed of Four Shades . — Each of 
the four arrangements in Class C of Simple Colourings is 
illustrated. Scheme I. is given in Fig. 83. It forms a hairline 
stripe of four colours if produced in the swansdown weave, 
when the order of the wefting is 1 pick black, 1 pick dark 
grey, 1 pick white, and 1 pick medium grey. This style is 
applied to fancy woollens, and also to worsteds. It is a 
standard colour-base for trouserings and fabrics in which a‘ 
fine line pattern is required. The same arrangement, of 
riiades in the plain weave makes a mixture effect, and in the 
ocfii^on twill the colourings form a minute broken check.' 

/ ; results from the jDi. Scheme of Colouring given in 



- Fio. 88. 
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Class C. The weave is cassimere twill, but the Celtic or 
mat, and Qther weaves of a regular construction on four and 
eight shafts, are also used. Here are four more or less dis- 
connected checkings of colours forming an intermingled pattern, 
choice in outline and soft in tone. 

A more pjonounced style is got when the quantities of the 
several shades are increased, and a weave selected of an open 
structure. These points are brought out in Fig. 85, in which 
the same arrangement of shades obtains as in Fig. 84, only 
the quantity of each colour is increased one-third, and the six- 
shaft twill substituted for the four-shaft twill. Broader effects 
are therefore the result. Were this sketch repeated, to show the 



Fig. 84. Fig. 85. 


outline of the pattern more clearly, it would be observable that 
the black, dark grey, medium grey, and white shades all form 
checkings, which, in the fabric, are quite distinct from each other. 
As the order of shades here contains twelve threads, the six-shaft 
twill is one of the best weaves that can be employed for regularly 
and equally distributing the shades. 

' Eight-shaft makes being repeated three times before they 
meet the plan of colours, give more irregular and mingled 
effects. 

The last example in Simple Colourings obtained by combining 
four shades is given in Fig. 86. It has been produced in the 
Mayo weave, in Fig. 86a. In common twills of more uniform 
interlacings, it gives a pattern of more decided markings, yhe 
Mayo weave has broken up the groups of fours into which the 
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colours are divided. As a consequence, the resultant style is 
characterized by softness and intermingled colouanng. The 
weave effect is an important feature. Either sets of hues of 
different colours of the same depth, or sets of shades in one 
colour, may be employed in this scheme. 

All the examples described in Regular Simple Colourings are 
of a typical character, and in practice are diversified in colouring 
and in weave. 

145. Irregular Simple Colourings . — These are patterns in 
which the quantities of the difterent shades used, or the plans of 
colouring as to succession of colours, are not uniform. They are 
not so numerous as the “ Regular Colourings ” already considered, 



but they are important in pattern designing. The principal of 
these combinations are furnished in the Table below : — 


Table X. 

Irregular Simple Colourings. 


CLASS A.- 

I. Scheme. 

2 threads of black. 
1 thread of white. 


■COMPOSED OF TWO SHADES. 

II. Scheme. 

4 threads of black. 
1 thread of white. 


IJI. Scheme. 

4 threads of black. 
2 white. 


JF. Scheme. 

4 threads of black. 
2 „ white. 

2 „ Hack. 

2 „ * white; 
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Table X. — continued. 

tJLASS B. — COMPOSED OF THREE SHADES. 

/. ScheTne. II. Scheme. 

2 threads of black. 3 threads of black. 

2 „ grey. 2 „ grey. 

1 thread ft* white. 1 thread of white. 


III. Scheme. 

6 threads of black. 

4 „ medium grey. 

2 „ white. 


IV. Scheme. 

6 threads of white. 
2 „ grey. 

2 „ black. 

2 ,, grey. 


CLASS C.— COMPOS^ID OF FOUR SHADES. 


I. Scheme. 

3 threads of black. 

2 dark grey. 

2 „ medium grey. 

1 thread of white. 


II. Scheme. 

4 threads of black. 

3 „ dark gi‘ey. 

3 „ medium grey. 

2 „ white. 


III. Scheme.. 


IV. Scheme. 


4 threads of black. 

2 „ medium grey. 

4 „ light grey. 

2 „ white. 


4 threads of black. 

2 „ medium grey. 

2 „ light grey. 

4 „ white. 

2 „ light grey. 

2 „ medium grey. 


146. Irregular Simple Patterns of Two Shades . — In this class 
of colouring are found some useful bases for fancy textures 
composed of simple twills and other elementary crossings. They 
may be considered in the order named in the Table. The first 
scheme is most generally used in the prunelle twill, in which 
weave it gives lines lengthways or across the texture, according 
to whether the make is warp or weft flushed. These two twills 
combined in figured designs, and this order of colouring adopted, 
produce a style of pattern resembling that got by blenjiing two 
plain makes, only one line of colour is twice the tMckness of tjie 
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Th6 II Scheme finds application to five-shaft weaves. Thus, 
in twill, Fig. 87 a, it makes the neat check style tseen in Fig. 
&T. The same scheme is applied to cottons and fancy woollens. 
Some effective patterns ensue from colouring— 

For f 4 threads of black, 

25 threads. \ 1 thread of white. 

For j 4 threads of white. 

25 threads, i 1 thread of black. 


The form of the pattern resultant from this arrangement com- 
prises a series of effects similar to Fig. 87 , and then a series of 
effects with a white ground and black spotting. 

The extent to which one thread and a slight change in the 
weave may alter the nature of a woven pattern is illustrated by 



Fig. 87. 




Fig. 87b. 


Fig. 87 b, obtained in the four-end Celtic and the III. Scheme of 
shades in Class A. The weave and the colours are combined on 
such a principle, that the shade used in the smallest quantity 
forms short vertical and transverse lines on the surface of the 
texture. This, like the preceding example, is an order of colour- 
ing that is frequently varied by transposing the shades thus : — 

For { 4 threads of black. 

24 threads. 12 „ white. 

For ( 4 threads of white, 

24 threads. 12 „ black. 

Providing the weft is the same as the warp, a square is first 
formed in which the lines or spots are white, and arranged on a 
t^biCk ground, and then a check of black lines on a white ground. 
When the shades do not forcd strong contrasts, this base is 
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capable of being utilized in the production of a large variety of 
fancy fabrioe. 

A more irregular eftect, Fig. 88, results from employing Scheme 
IV., than either Schemes II. or III. The weave, Fig. 
produces the mingled cast of the pattern. Shades may be 
employed her| that give well-emphasized contrasts. 

There are several other forms of these colourings, such as the 
following: — 

{a) (b) (c) 

5 threads of black. (i threads of black. 8 threads of black. 
2 „ white. 2 „ white. 3 „ white. 

2 „ black. 

3 „ white. 



Fig. 89a. Fig, 89. 


The first of these is applicable to seven- and fourteen-shaft 
weaves, in which it may be made to produce some characteristic 
effects. The second of these additional irregular two-shade 
colourings is mostly employed in eight-end makes of special con- 
struction. Two patterns in which it has been used are sketched 
in Figs. 89 and 90. It is the structure of the respective weaves 
that is the. cause of one. pattern — Fig. 89 — being a minute check 
of a clear outline; and of the other pattern-^Fig. 90 — being a 
bird’s-eye spotl In Fig. 89, the weave is a fancy mat, Fig. 89a. 
The white threads in both warp and weft fall on the 7 th and 
8th threads and picks in the weave. To these threads and picljs, 
the check character of the pattern is due. They cause the black 
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yarns to be grouped together in the form of a minute irregular 
rectangle, and the white yarns to give the skeleton ♦check effect. 
In Fig. 90a, the same threads and picks again determine the 
specific effect of the pattern. They so control the grouping of 

the yarns that- the white 
threads produce the small 
spot or star. These illustra- 
tions demonstrate the prin- 
ciple of originating plans of 
weaving, which will change 
PPrfljt the pattern produced by a 
LJEOHjI given set of colours in such 
Yiq^ 90 . pjg 9 Q^ manner as to compose distinct 

styles. 

The effect of the third arrangement given above is to form the 
pattern seen in Fig. 91. It is a base that frequently finds an 
important place in tweeds, flannels, dresses, and worsted suitings. 




Fig. 91 . Fig. 92 . 


It is a neatly-marked check. The weave employed in its con- 
struction is Fig. 91a. This scheme. is developed in light, 
medium, and dark shades, and in self, compound, and mixture 
yams. Considering that only two shades are used in its con- 
struction, it is a pattern having diversity of outline. 

Irregvlar Simples^ composed of Three Brief 

desmptions need only be giveh of these. A* small check is 
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obtainable by the first of these schemes. It is best adapted for 
weaves occupying five threads. The weave employed in making 
this pattern — Fig. 92 — is Fig. 87 a. 

The II. Scheme is workable in the six-end twill, in which it 
yields an ordinary suiting style (Fig. 93). The shades used ' in 


4 * i ^ i ^ * 

4 . 4 . ^ . V ^ ^ * 

* 4 * 4 i * * 

4. 4 . V . 4 •'■4 - 4 - ' 

t 4 ' * * * * 

4 . 4r .4 . 4 4 ^4 -4 

$ i t 4 * 4 * 

A.. 4. 4.^ 4 - 4- 4 
f 4 f 4 4 '* 

4 ^.V^4-4^4^4 

4 ^ ^ ' 


Fig. 93. Fig. 94. 

the largest proportions in this pattern should be the most subdued 
in tone, while the colour for the single thread should be the 
brightest. This arrangement has been adhered to in the 
illustration. 

Schemes III. and IV. may be analyzed togetlier*. The former, 



Fig. 96. Fig. 96. 


Fig. 94, has been developed in the six-end twill, and the latter. 
Fig. 95, in the mat or Celtic. They are two typical patterns. 
The latter pattern appears to combine both check and figured 
effects, the small detached lines of black producing the figured 
appearance, and the grey shade, in combination with the black 
and white, yielding the toned check characteristic. It is applic- 
able to all classes of simple fancies. It does not possess that, 
distinct check casff which is so apparent in Fig. 94. This style 
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is really constructed on a similar principle to Fig. 93, for the 
respective shades gradually decrease in quantity fnom the begin- 
ning to the end of the pattern. All such arrangements admit of 
two methods of colouring. In the first place, the darkest shade 
may be made the principal factor, and in the second place, the 



Fig. 97. 


lightest sliade. The intermediate colour — in this instance grey 
— is invariably placed in the centre in this style of colouring. 

148. ''Irregulars'' composed of Four Shades . — The first of 
these schemes gives an effect somewhat similar to that which 
results from Fig. 93, only here the cassimere twill may be em- 
ployed, and probably a neater pattern acquired. In certain 
weaves, such as Fig. 96, the Second Scheme, Class C, produces an 


1 ^ / / / / - ' / / / -•* / / / 

I rf .[* 

1 f _ ■■ I!? ihi j'JI ^ 


Fig. 98. 

excellent type of suiting. It is illustrated in Fig. 97. If clearer 
effects are needed, common twills should be used, such as the 
six-end weave, which forms the pattern in Fig. 98. The III. 
Scheme yields in the Mayo a very effective pattern, as is seen 
in Fig. 99, Here the black yams produce a broken line, while 
♦the other colonrs constitute intermingled checkings. This is a 
baae, capable of being employed in the maniffacture of various 
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classes of fancy textures. Scheme IV., Fig. 100, is a neat method 
of grouping shades for fancy checks. The pattern sketched has 
been produced in the sixteen-shaft diagonal (Fig. 100a), but it 
might also be worked in common twill and mat weaves. Such a 
diagonal adds, however, to the attractiveness of the intermixture 



Fk!. 99. 


of shades. The characteristics of this example are due to the 
system on which the tlireads of warp and weft interlace. The 
pattern is a species of shaded check. From the tinted white to the 



m 




m 







Fig. 100. 


Fig. 100a. 

black there is a graduated shade of greys, and 

in the following 

sets of colourings the same 

mellow toning would be observed. 


I. 


II. 

4 threads of black. 

4 threads of black. 

2 

dark brown. 2 „ 

dark grey. 

2 

olive „ 

2 

light „ 

4 „ 

light „ 

4 

white. 

2 

olive „ 

2 

light grey. 

2 „ 

Sark , 

2 

dark „ 


m 


06iduR"tif WO¥m¥ dMsw]!^! 


UL 

4 threads of dark blue and dark grey twfet. 

2 „ „ „ medium grey twist. 

2 „ „ „ light grey twist. 

4 „ „ „ white twist. ' 

2 „ „ „ light grey twist. 

2 „ . »» >» medium grey twist. 

This colour-base may be applied to cotton textures and light 
fabrics, when the colourings should 
be considerably brighter than those 
enumerated. For variety of effect, it 
is one of the most important colour- 
ings included in the ordinary series 
of irregular elementary styles. 

149. Gro88- Wefting8 . — This term is 
applied to weft colouring which does 
not correspond with the warp colour- 
ing as to order of shades. All the 
Simple, and many of the Compound 
special Schemes of Colouring may be 
cross-wefted. As a result, another 
form of coloured pattern is obtained 
from that due to applying the same order of wefting as 
warping. 

The following scheme (Fig. 101) is tjrpical : — 

Warp, 

3 black. 3 white. 
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On Plate XXII., some further examples of the effects of cross- 
wrefting are illustrated. The orders of warping and wefting are 
is follows : — 


Warping, 

Wefting, 

Series A to A^. 

• Series L 

2 tlark. 

Same as warp for 

2 light. 

Series A to ^13. 

Series B to BS. 

Series II. 

3 dark. 

Same as warp for 

3 light. 

Series B to J53. 

Series 0 to 03. 

Series III. 

6 dark. 

Same as warp for 

6 light. 

Series 0 to 03. 

Series D to 2)3. 

Series IV. 

4 dark. 

Same as warp for 

4 light. 

Series 2) to 2)3. 

2 dark. 


2 light. 



Patterns A, C% and 2)3 are woven as warped, but other 
.specimens are cross-wefted. Of the latter, the following are 
regular styles and correct pattern bases: — A\, A2, B, C, 01, 03, 
D, 2)1, and 2)2. Examples A2, 2)2, and 2)3 are striped or lined 
across, showing that in extreme differences between the warping 
and wefting, irregular forms of pattern or effect result : e.g. A2 
warped 2-and-2, and wefted 6-and-6; and 2)2 and 2)3 warped 
d^nd’S, and woven 6-and-6, and 4, 4, 2, 2 respectively. 
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COMPOUND COLOURINGS. 

150. Compounds— 151. Compounds composed of Three Types of Elementary 
Colouring— 152. Results of combining Simple Colourings— 153. Compounds 
and Weave Combinations compared — 154. Utility of a Practical Knowledge 
of the Woven Effects of Simple Colourings — 155. Compound Patterns sub- 
jective to the Nature of the Fabrics Manufactured— 156. Types of Com- 
pounds — 157. Compounds composed of Two Simple Types — 158. Patterns 
composed of Two Types and Three Shades — 159. Styles of Four Shades 
containing Two Simple Types — 160. Styles composed of Three Simple Types 
— 161. Irregular Compounds. 

150. Compounds,^As these are composed of several elementary 
schemes of colouring, they are generally patterns of some intricacy 
of composition. With only two shades it is possible to obtain 
varied effects in this style of woven colouring. When three or 
more shades are used, and several simple methods of grouping 
shades practised, though the weave may be of a common twill 
or mat description. Compound patterns may be quite elaborate 
in arrangement. The elaborateness of the style resultant is 
determined by several factors, such as the character of the types, 
number of the Simple Colourings combined, and the diversity 
of the shades employed. TJie simpler the schemes of colours 
selected, the fewer the elements of the compound, the more 
ordinary in cast and aspect is the pattern acquired. Still, the 
commonest groupings of shades, even when combined on the 
simplest system, form woven styles of considerable richness of 
composition. One example, Fig. 102, is suggestive of the charac- 
teristics of this species of textile colouring. It is the most 
elementary type of compound, resulting from combining Methods 
L and IL, supjplied in Table IX., and consisting of black and 
jrhite. But it is a pattern which comprises several styles of 
mmuto effects. It is divided iAto four rectangular spaces, A, 
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B, Cf and D. Each square is formed of a different kind of 
textural design. Thus, in Section A, which is composed of two 
threads of black and two threads of white in both warp and 
weft, it will be noticed there are small irregular checkings 
forming vertical lines; in B, where the one-and-one order of 
warp colouring is crossed by the two-and-two order of wefting, 
minute figures, or spots 
of white, separately sur- 
rounded with black, occur ; 
in Section Cthe same figures 
obtain as in B, only they are 
inverted, owing to the warp 
and weft colourings meet- 
ing each other in the re- 
verse way to what they do 
in B ; Section D consists 
of small step-twill effects. 

So there are thus, in this 
pattern, four textural re- 
sults so associated as to 
form a neat check design, 
which is producible in 
woollen, worsted, silk, and cotton yarns. It may be diminished 
or increased in size, and modified in various ways. For example. 
Checks A and G may be double the size of B and D ; or several 
striped patterns may be acquired by using Sections C and D 
together and Sections A and B — the spaces of each effect being 
determined by the class of fabric in which the style is produced. 
For trouserings they must be comparatively small, but for dress 
textures and mantlings they may be some inches in width. In 
such shades and tints as are appended, both the original pattern 
and the modifications named may be developed : — 

I. 

For 24 j 1 thread of Shade 2, PI. IV. 
threads. 1 1 „ „ 8, „ 

For 24 I 2 threads of Shade 2, PI. IV. ' 

threads. 12 „ „ 8, „ 


D c 



B A 

Fig. 102. 


13 
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For 24 j 1 thread, of Shade V, PI. VI. 
threads. I 1 „ „ 13, „ 

For 24 ( 2 threads of Shade 7, PI. VI. 
threads. (2 „ „ 13, „ 


III. 

For 24 j I thread of Tint 4, PI. IV. 
threads. ( 1 „ „ 4, „ VI. 

For 24 1 2 threads of Tint 4, PI. IV. 
threads. 1 2 „ „ 4, „ VI. 


IV. 

For 24 j 1 thread of Tint 10, PI. VI. 
threads. I 1 „ ,,16, „ 

For 24 r 2 threads of Tint 10, PI. VI. 
threads. (2 „ „ 16, „ 

These colourings, with the exception of No. 1, are more 
suitable for dress and fancy fabrics than for trousering and 
coating textures. They are too bright for the latter types of 
loom products, but are of the correct depth of colour for fancy 
dress and mantling fabrics. 

151. Compounds composed of Three Types of Elementary 
Colov/ring . — In the above example in Compounds, only two 
schemes of colouring obtain ; but in Fig. 103 three elementary 
systems of grouping shades have been combined, yielding a style 
rich in diversity of small types of design. The schemes of 
shades employed in this construction are the I., II., and IV, 
Methods in Class A of the Simple Colourings. They constitute, 
in the fabric, nine distinct effects. These must be closely 
examined, in order that the principles of pattern design involved 
in the formation of the Compound style may be understood. 
Commence with the three effects succeeding each other in Bracket 
A, First, there is a square of similar minute figuring to that 
noticed in C of Fig. 102 ; second, a rectangle of vertical stripes 
^oomposed of neat markings; and third, a repetition of the effect 
«ee^ in A Fig. 102. Next, •insider the lypes induded in 
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Brackets. The first space here is a composition of the small 
checks referred to in Section A of the former pattern; this 
adjoins a square filled in with vertical stripes ; and then follows 
a space of similar dimensions, and of the same species of effects, 
as characterizes B of the preceding style. Both the A and B 
series of the* effects comprise two types of pattern like those 
composing Fig. 102, but in the C and E groups five entirely 
distinct types of textural work are developed. Tv.’^o of these — 
the two vertical stripes 
— have been alluded to. 

The horizontal stripes, 
comprised in Bracket 
have not been described. 

They are similar to the 
stripes seen in Bracket 
E, only they are formed 
across instead of length- 
ways of the fabric. 

Between the rectangular 
spaces of these effects 
there is a square of black 
and white plaid. It may 
be useful to indicate 
how the several effects 
forming this compound 
may be utilized on other 
systems than that illustrated. The space of black and white 
checkings may be enlarged. But it is not simply in the form 
of checks these sets of colourings are combinable, for they 
inay be associated on such principles as to yield an extensive 
range of stripe designs. Take, for example, the series of effects 
included in Bracket A. These of themselves make a neat stripe, 
especially if choice colourings are selected. Parts D, E, and F 
may be varied in dimensions according to the class of texture 
being manufewjtured. About half an inch of 2), an inch of E, 
and half an inch of F makes a useful base. In the shades and 
tints furnished for the preceding example — ^Fig. 102 — this fonb 
of stripe produces attractive styles. 
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The group of types in B should be similarly employed as that 
constituting A. After B sections have been separated from the 
rest of the pattern they may be used thus for a dress fabric ; — A 
band of two inches of the effect given over F, and bands of one 
inch in width of the two adjacent types. If the style is applied 
to trouserings, smaller quantities of each type should be employed, 
and some fancy twist yarns added to the shades forming the 
bulk of the pattern, to give freshness and diversity of colouring. 

The series of broken or irregular types included in Bracket 0 
may also be worked into stripes for mantlings.. In woollen 
yams and mellow colourings, these broad effects in bands of 
about an inch in width yield effective patterns. Toned browns, 
slates, drabs, light greys, light olives, and lavenders are appropriate 
colours for this kind of textiles. Mixture yarns, of which 
several illustrations are given below, are also applicable. 

I. II. 

♦ 1 1 thread of No. 1, Plate XIII. * f 1 thread of No. 6, Plate XIIL 

1 1 „ No. 2, Plate XIII. 1 1 „ No. 8, Plate XIIL 

* j 2 threads of No. 1, Plate XIIL * f 2 threads of No. 6, Plate XIIL 

1 2 „ No. 2, Plate XIII. t 2 „ No. 8, Plate XIII. 

• j 4 „ No. 1, Plate XIIL • f 4 „ No. 6, Plate XIII 

(4 „ No. 2, Plate XIIL "1 4 „ No. 8, Plate XIII 

III. 

* j 1 thread of No. 5, Plate XIII. 

1 1 „ No. 7, Plate XIIL 

* j 2 threads of No. 5, Plate XIII. 

I 2 „ No. 7, Plate XIIL 

* j 4 „ No. 5, Plate XIIL 

I 4 „ No. 7, Plate XIIL 

152, Remits of Combining Simple Colourings, — It will be 
obvious from these illustrations — Figs. 102 and 103 — that, by 
combining several schemes of Simple Colouring, patterns are 
obtained rich in diversity of types of textural design, though 
numW of shades combined may be limited. This is not 

For any suitable number of threads and picks. 
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usually the case in Simple Colouririgs. If the shades in such 
arrangement are not numerous, the resultant effect is invariably 
plain; whereas, it is obvious that in Compounds, even should 
one weave only be employed and two shades combined, styles 
full of detail and minute textural patterns are producible. They 
represent an tconomical method of developing design in woven 
goods, for they are neither complicated in weave structure nor 
colour composition. 

153. Compounds and Weave Combinations compared. — 
Patterns of a Compound class, being composed of two or more 
Simple schemes of colouring, may be compared to designs 
resulting from combining several small weaves or crossings. 
Compound colourings bear the same relation to the general 
classes of coloured patterns, as combined weave designs bear to 
the effects obtainable by diversifying the systems of crossing 
warp and weft yarns. Thus, the former are the resultants of 
combining elementary schemes of colouring, and the latter the 
resultants of uniting elements of weaving. Moreover, the 
complexity of weave compounds is proportionate to the variety 
of weaves combined, and the class of the elementary schemes 
of intertexture employed. The complex arrangement and ful- 
ness of detail of Compound Colourings are determined by the 
number of “Simple Orders of Colouring" entering into their 
composition, and by the character of the methods of colouring 
utilized. 

When constructing weave combinations, only those weaves 
should be used which fit with each other correctly, and which 
yield a fabric regular in structure; and when forming com- 
pounds, those schemes of elementary colouring should only be 
combined which produce a properly balanced style. 

164. Utility of a Practical Knowledge of the Woven Effects of 
Simple Colourings. — Before attempting to combine simple 
methods of arranging shades, in the construction of Compound 
patterns, the textural results of the various elementary systems 
of grouping colours already described should have been ascer- 
tained, if possible, by loom experiments. For the purpose of 
facilitating the combination of Simple Colourings, it will be 
found advantageous to make a collection of the woven patterns 
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resulting^ from the idoption'of the Schemes given in Paragraph 
149 (see Plate XXII.). The utility of such a series of woven 
specimens may be indicated. Supposing, for example, a pattern 
were required in the cassimere twill in which the two-and-two 
and the one-and-one schemes of colouring were to appear. Then, 
by consulting the woven results of these two c principles of 
grouping yarns, some calculation could be made of the actual 
aspect of the pattern to be originated. This, of course, is an 
advantage in designing. The most effective styles are those 
which the designer, by the aid of his technical knowledge, has 
been able to pai-tially imagine the woven effect of, when the 
patterns were in the theoretical form. 

155. Compound Patterns Subjective to the Nature of the 
Fabric Manufactured. — Another factor which affects the 
selection of “Simple Colourings” in the construction of Com- 
pounds, is the class or description of fabric being produced. In 
some species of cotton and dress textures, bold and broad effects 
are required, necessitating the use of the larger types of 
elementary colourings ; but in ordinar^^ fabrics the neatest and 
smallest types are suitable. This may be regarded as a general 
rule, but the degree of colour contrast, and the fineness of the 
structure of the fabric, in some measure also modify the type of 
shade-arrangements most appropriate for any specific class of 
fabrics. It is chiefly a question of the size of the pattern 
required, which governs the dimensions of the various effects 
combined in its construction. So that, granting the class of 
fabric has been selected, and that its structure is known, then 
those Simple Colourings may be applied which will give a 
.compound style of requisite textural composition, form, and 
size. 

156. Types of Compounds. — Compounds, like Simple 
Colourings, may be divided into Regulars and Irregulars, which 
may be subdivided thus : Compounds composed of two elementary 
adheules of colouring, and Compounds composed of three or more 
elemmitary j^hemes of colouring. Each of these subdividons 

styles^! two, three, or four shades. Examples in those 
dtoses of Compound are supplied in the Table gitmii 
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Table XI. 


Compound Colourings. 


Regular Compounds— 

CLASS A. — COMPOUNDS COMPOSED OF TWO SIMPLE TYPES. 


• I. — Styles in Two Shades. 


I. Scheme. 

1 thread of black. 

1 „ white. 

2 threads of black. 

2 „ white. 


II . Scheme. 
2 threads of black. 
2 „ white. 

4 threads of black. 
4 „ white. 




B. 


1 - 

I « 


III. Scheme, 

3 threads of black. 

3 „ white. 

6 threads of black. 

6 „ white. 


}- 


IV. ScJteme. 


4 threads of black. 
4 „ white. 

8 threads of black. 
8 „ white. 




II.- 

Styles in 

Three Shades, 

J. Scheme. 


II. Scheme. 

1 thread of black. 

) 

2 threads of black. 

1 » grey. 

r- 

2 „ grey. 

1 „ white. 

) 

2 „ white. 

2 threads of black. 

) 

4 threads of black. 

2 „ grey. 

-A 

4 „ grey. 

2 „ white. 

) 

4 „ white. 

III. Scheme. 


IV.Scheme. 

3 threads of black. 


4 threads of black. 

8 „ grey. 


4 „ grey 

3 „ white. 

3 

4 „ white. 

6 threads of black. 


8 threads of black. 

6 » grey. 

Ib. 

8 „ grey. 

6 „ white. 

3 

8 „ white. 


} 


A. 
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Table XI. — continued. 
III. — Styles in Four Shades. 


I. Scheme. 

1 thread of black. 

1 „ dark grey. 

1 » grey. 

1 „ ^hite. 

2 threads of black. 

2 „ dark grey. 

2 „ grey. 

2 „ white. 


II. Scheme. 

2 threads of black. 

2 „ dai*k grey. 

2 „ grey. 

2 „ white. 

4 threads of black. 

4 „ dark grey. 

4* „ grey. 

4 ,, white. 


III. Scheme. 

3 threads of black. ^ 
3 „ dark grey. 

3 „ grey. 

3 „ white. 

6 threads of black. 

6 ' „ dark grey. 

6 „ grey. 

6 „ white. 


IV. Scheme. 

4 threads of black. 

4 „ dark grey. 

4 „ grey. 

4 „ white. 

8 threads of black. 

8 „ dark grey. ^ 

8 „ grey. 

8 „ white. 


CLASS B. — COMPOUNDS COMPOSED OF THREE SIMPLE TYPES. 


I. Scheme. 

Composed of Two Shades. 
1 thread of black. 1 

1 „ white. ) 

2 threads of black. i 

2 „ white. J 

4 threads of black. | 

V „ white. j 


II. Scheme. 

Composed of Three Shades. 

1 thread of black. \ 

1 „ grey. V ^ 

1 „ white. ' 

2 threads of black. \ 

2 „ grey. j-J 

2 „ white. I 

4 threads of black. n 

4 „ grey. U 

^ Vrhite. 3 
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Table XI. — continued. 


III. Scheme. 


IV. Scheme. 


Composed of Three Shades. 


Composed of Three Shades. 

1 thread of black. ^ 

1 .. 

1 „ white. ^ 


2 tlireads of black. 


A. 

2 „ grey. 

2 „ white. 

p. 

3 threads of black. ^ 


4 threads of black. 


3 » grey. 1 

3 „ white. * 

6 threads of black. \ 

0 » grey. | 

6 „ wliite. * 

B. 

4 „ grey. 

4 „ white. 

8 threads of black. 


a 

b „ grey. 

8 „ white. 

|c. 

Irregular Comi>ounj)s— 




I. Scheme. 


11. Scheme. 


Composed of Two Colours. 


Composed of Two Colours. 

2 threads of black. ) 

A. 

1 thread of black. 

}a. 

1 thread of white. ( 

1 „ white. 

4 threads of black. ) 

B. 

3 threads of black. 


2 „ white. ) 

1 thread of white. 

III. Scheme. 


IV. Scheme. 


Composed of Two Shades. 


Composed of Three Colours. 

1 thread of black. \ 


6 threads of black. 

1 

1 » grey. 

1 „ black. ' 

A. 

4 „ grey. 

2 „ white. 


1 thread of grey. \ 


3 threads of black. 


I „ black. i 

B. 

3 „ white. 


1 » grey. ^ 

Note. — G roups A, B, and C may be repeated to any number of 
threads of which they form a multiple. 


157. Compounds composed of Two Simple Types. — Four 
examples in this class of Compounds are given in Class A of the 
Table. Three of them have been examined — namely, Schemes 
L, II., and ill. *The I. Scheme is analyzed in Paragraph 160, 
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the 11. Scheme produces a common check pattern, and the III. 
Scheme the basket check. Scheme II. is used' in worsted 
designing for both suiting and dress fabrics, and also in cotton 
yams. Both this and the III. Scheme are worked in the mat or 
hopsack, as well as in the four- and six-end twills. These forms 
of pattern also obtain in stripes and checks. No great contrast 
of colours is needed, as they are effective in a textural sense. 
The difference between the effects of the two-and-two and the 
four-and-four, and the three-and-three and the six-and-six 
orders of colouring, is so pronounced as to make decided shade 
composition unnecessary. Colours of the same hue, but of 
various depths, are appropriate. Another useful type of colour 
compound for these schemes of grouping shades is illustrated 
below : — 

I II 

/ 2 threads of brown. t 2 threads of light grey. 

A. <2 „ brown and A, -I 2 „ light grey 

^ light brown twist. ^ and white twist. 

/ 4 threads of brown. r 4 threads of light grey. 

4 „ brown and 5.-14 „ light grey 

^ light brown twist. ^ and white twist. 

Parts A and B may be repeated two, four, or six times, 
according to the size of pattern required. A very mellow sort 
of style results from this system of colouring. The surface of 
the texture is one uniform tint, slightly diversified with the 
twist yarns, which develop the details of the pattern, due to 
the method of grouping the threads. This species of colouring 
is soft in tone and artistic in composition, being equally applicable 
to woollen, worsted, and cotton fabrics. In cottons, more pro- 
nounced colouring may be adopted, such shades as follow being 
useful: brown and slate, pink and white, and deep blue and 
pale lavender. 

The woven eflfects of Scheme IV. are given in Figs. 104, 105, 
and 106. The weave employed in the production of these 
patterns is an eight-shaft twill. Whatever twill were used, 
providing it flushed the warp and weft equally, the general 
aspect of the patterns would be as here illustrated. In order to 
•Iford dear an insight int6 the 'principles of Compound Colour*' 
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ings as possible, the effect of changing the weft, on the pattern 
resultant, when the system of warping is not varied, is also 
shown in these examples. All the three patterns have the same 
arrangement of warp yarns, but in Fig. 104 the weft is white ; 
Fig. 105, black ; and in Fig. 106 it is like the warp. If the weft 
contrasted in hue with both the shades of warp yarns, quite a 
new type of effect would be acquired. Supposing, for illustration, 
it were blue. Such 


an alteration would 
completely change the 

il'firf 

1 1 ii f 


appearance of the 

■ . 'f'- V.;’ ' •. 

fabric. Neither the 


Ul. i t - : 

black nor the white 


A B 

stripes would be solid. 

Fig, 104. 


but the former would be half black and half blue, and the latter 
half white and half blue. However the weft might be varied, 
the form of the pattern would remain the same — that is to say, 
it would always consist in the stripes (Figs. 104 and 105) of 
four broad lines and two narrow lines, and in the check (Fig. 106) 
of sixteen large and sixteen small squares. 

Considering that 
only two shades are 
used, the patterns are 
full of textural detail. 
The series of effects 
given are useful in 
textile designing. The 
stripes possess diversity of composition, and are characterized by 
neatness and clearness of arrangement. Seeing that the shades 
used are black and white, the absence of bold and stiff outlines is 
an interesting feature, and one that suggests the utility of the 
base in the development of fancy fabrics. In the check there is 
much variety of work. In addition to the solid squares of black 
and white of two sizes, there are rectangles composed of twills of 
black and white blended, of several dimensions and shapes. 

168. Patterns composed of Two Types and Three Shades.--- 
Scheme L of Class A of the Regular Compounds, in the styles 
composed of three colours and of two Simple types, gives some- 



/. ^ ; 


■■ ' - / 

■/ ; 


■ f ■' 




A B 

Fig. 106. 




204 


COLOUR IN WOVEN DESIGN 


what mellow and subdued effects. The patterns sketched in 
Figs. 107 and 108 illustrate the style of design* arrangement 
resultant when this method of colour-grouping is adopted. The 
stripe pattern has a mingled appearance. Parts 4 oi both the 
check and the stripe are composed of minute work, which neatly 
contrasts with the broader and more distinctty pronounced 
effects comprised in Section B. The patterns have a softer 
aspect and tone than if only two shades had been employed, the 
third shade adding diversity of colouring and freshness of the 



Fio. 106. Fio. 108, ' 

style. Fig. 107 is woven with a white weft, and Fig. 108 with 
exactly the same order of weft as warp shades. The two Simple 
schemes, forming this Compound, combine satisfactorily. The 
three-odd-thread grouping, constituting the A sections of the 
fabric, yields a species of textural effect which affords prominence 
to the small spaces of black, grey, and white composing parts B* 
There is, in these samples, congruity of effecta This is one of 
the ihain elements of a well-arranged compound. It is a feature 
of all descriptions of designing that the styles amalgamated 
should suitably develop each other, and yield a well-balanced 
aiid effective scheme of ornamentation. Even in the smallest 
te^t^ effectSi resulting from^ combining various systeu^ of 
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shade-arrangement, this principle of design has to be taken into 
account. For example, the check style given in Fig. Ill would 
not form a satisfactory pattern if combined with the check in 
Fig. 108 ; although both styles are composed of similar arrange- 
ments of shades, and have precisely the same colour features. 
The charactem of the respective checkings is, however, very 
different. In Fig. Ill the patches of colours are so grouped as 
to yield a broad and clearly-pronounced series of effects, whereas 
Fig. 108 is a compound of various minute types of woven design ; 
hence the incongruity which would ensue from their amalgama- 
tion. The elements of Figs. 107 and 108 are, on the other hand, 
suitable for this purpose. The stripe is a style that may be 
utilized in various ways. Should, for instance, bands A and B 
be varied in width, a range of useful patterns foi* dress and 
mantling textures may be produced. Thus, stripes averaging 
from two to four inches in width, in mellow shades of twist or 
self-coloured yarns arranged on this system, are developed largely 
in worsted, woollen, and cotton materials. 

In the check, Fig. 108, the development of this Compound 
scheme of colouring is shown. It is made up of the two types 
lettered A and B. Several groups of shades are given below illus- 
trative of the type of colouring appropriate for the respective 
textures named. 


For 12 j 
threads. ^ 

For 24 I 
threads, j 


I. Cloakings. 

Example A, 

1 thread of fawn. 

1 „ light brown. 

1 „ brown. 

2 threads of fawn. 

2 „ light brown. 

2 „ brown. 


For 12 I 
threads, 

For 12 I 
threads. I 


ExampU B. 

1 thread of light olive. 

1 „ slate. 

1 „ medium blue. 

2 threads of light olive. 

2 „ slate. 

2 „ medium blue. 



206 


COLOUR IN WOVEN DESIGN 


II. Dresses. 


Example G. 


^ 9 A r ^ thread of white, 
threads I ^ 

„ olive (Shade 9, Plate |VI.). 
„ AC r ^ threads of white. 

th^^ad ) ^ 

^ 2 „ olive (Shade 9, Plate VI.). 


Example D. 

94 ( 1 thread of yellow olive (Tint 10 , Plate VI.). 

, j i 1 ’’ IV-)- 

t reads. ( ^ 

4 c ( ^ threads of yellow olive (Tint 10, Plate VI). 

, j i 2 >’ II> IV.). 

threads. ^ 


For 6 jj 
threads. ^ 

For 12 j 2 

threads. ^ 


Example E, 

thread of light brown (No. 3, Plate IV.). 

„ medium brown (No. 2 , Plate IV.). 
„ dark brown (No. 1 , Plate IV.). 
threads of light brown (No. 3, Plate IV.). 

„ medium brown ( No. 2 , Plate IV.). 

„ dark brown (No. 1 , Plate IV.). 


1 


For 6 
threads. 


1 

1 


F»12f^ 

threads, 


Example F. 

thread of brown and white twist (No. 3 , 
Plate IV.). 

thread of blue and white twist (No. 9 , 
Plate IV.). 

thread of olive and white twist (No. 15, 
Plate IV.). 

threads of brown and white twist. 

„ blue and white twist. 

„ olive green and white twist. 


» The IL and IV. Schemes of the styles in three shades of 
3ass A (see Table of Compounds) are not 'illustrated, . The 
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former style is most frequently worked in six-shaft weaves, and 
the latter in four- and eight-shaft weaves. On account of the 
colours being grouped in larger quantities than in Scheme L, 
they give patterns of a broader and more effective character. 
They are used for similar classes of textiles as those to which 
Scheme I. is %pplicable, being selected when styles composed of 
well-emphasized types of textural work are required. Should 



V y / V 

y y V / 

y y V / 


A 

Fio. 109. 



thick yarns be used, they give an excellent form of pattern for 
travelling rugs, shawls, and wraps. 

The III. Scheme of these styles, consisting of three shades 
and of two simple types, is illustrated in the three patterns in 
Figs. 109, 110, and 111. The patterns are twice the size of 
Scheme III., that is to say, they contain fifty-four instead of 
twenty-seven threads, as given in the Table of Compounds, for 



1b ^ A 

Fig. 110. 


Sections A and B in producing the fabrics have both been 
repeated. Types A and B here combined work well together, 
and form a species of pattern which may be dissected. Contrast 
the effect obtained in Fig. 109 with the effect obtained in Fig. 110. 
The arrangement of shades in the warp is the same as supplied 
in the Table in both styles ; but in the former the weft is black 
and in the latter white. Had a blue shade of weft yam been 
employed, or any colour which would have formed an equal 
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weight of contrast with the black, grey, and white elements 
of the patterns, a species of design comprising inci eased effects 
would have resulted; or, had fancy colours instead of neutral 
shades been combined, a more elaborate type of colouring would 
have been produced. But to revert to the contrast of style due 
to changing the weft. It illustrates the importance of employ- 
ing the proper shade of weft for developing the various elements 
of coloured styles. Each example is applicable to the dress and 
mantling branches of weaving, while in certain shades producing 



subdued and toned effects, they are used in trousering patterns. 
For dress textures. Sections A and B require to be increased in 
width in order to give more character and breadth of effect to 
the colourings. 

Fig. Ill, which is composed of the same warp yarns as the 
two preceding examples, and woven with a similar order of weft 
as warp colouring, is an effective plan of arranging shades. In 
Fig. 109, the black lines in parts A and B are quite solid, and 
the white and grey effects broken, being crossed with black ; in 
Fig. 110 the white lines are clear, and the grey and black mingle 
with white; but in Fig. Ill Sections A and B each contain 
rectangular spaces of various sizes and shapes of black, grey. 
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and white yarns. These blend and interlace with each other. 
Part A of this style, being composed of the three-threes system 
of grouping colours, consists of a smaller series of effects than 
Part B, which results from the three-sixes plan of combining 
shades. The dimensions of each section of the pattern are varied 
according to tjjie description of fabric in whicli it is developed. 

159. Styles of Four Shadefi containing Two Simple Types . — 



Fig. 11?. 


Four examples are given in these styles in Table XI. They 
do not form patterns so rich in mingled effects as the pre- 
ceding compounds. This arises from their occupying an even 
number of threads, and constituting, as a conseciuence, a more 
regular and set description of pattern. Schemes L, II., and IV. 
are not illustrated, but they produce a similar species of style to 


that resulting from Scheme III. in Figs. 112, 113, and 114. 
These types resemble each other in outline and textural detail. 
The only difference consists in the sizes of the effects produced. 
This is not the case in Schemes I. and IL of the styles in Three 
Shades, in which Parts A are composed of an odd and Parts B 
of an even number of ends. When the composition of the two 
types combined is thus dissimilar, the resultant compound is 
fuller of effects than if the two Simple Colourings both comprise^d 

an even number of 'threads. By, however, resorting to the use 

14 




210 


COLOUR IN WOVEN DESIGN 


of fancy weaves, the textural appearance of the patterns referred 
to may be considerably diversified. ^ 

Figs. 112, 113, and 114 have been acquired in the cassimere 
twill by repeating A and B of Scheme III. of the styles of Four 
Shades in Class A. In Fig. 112 the weft yarn is black ; in Fig. 
113, white; and in Fig. 114, the same as the w^jirp. By using 
grey and light grey wefts, other stripes may be obtained. A 
contrasting shade of weft also forms a useful class of effects. 
Both Figs. 112 and 113 are bases employed in various kinds of 



Fig. 114. 

woollen, worsted, and cotton textures. In Fig. 114, the black 
weft destroys the effect of the warp shades, hence brown, blue, 
or olive would be more suitable. The check is regular in 
arrangement. It is a common base, and is employed in larger 
or smaller forms in the construction of dress and other fabrics. 

160. Styles composed of Three Simple Types (see Table of 
Compounds). — As pointed out in reference to Fig. 103, which 
results from the adoption of Scheme I. of Class B (see page 200), 
when three elements of Simple Colourings are combined, a 
pattern is acquired rich in tliversity of textural work. This is 
aj^parent in the example. C6mpo8ed of black' and white yarns, 
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it is a specimen of the diversity of style obtainable with two 
shades in compound patterns. It follows that if the number of 
the shades employed is increased, designs richer in character are 



^ ^ Fio. 115. 


producible. If Figs. 115, 116, and 117, which have been woven 
from the arrangement of shades supplied in Scheme II. of 
Class B, are examined, it will be noticed that though the number 



ABC Fig. 116. 


of effects corresponds with that of Fig. 103, yet the addition 
of the grey tint has produced quite a different form of style. 
Figs. 115 and 116 have been woven with white and black weft 



respectively. They are composed of three types of work, 
comprising minute effects in A, somewhat larger effects in £, and 
still broader details in G. The patterns are partially shaded^ 
and as bases of flouring they are excellent. The three effects 
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each contains, may be combined in various ways, giving stripes 
of suitable proportions for dresses, mantlings, and trouserings, 
according to the class of materials employed. A few examples 
in colouring this base are given. Any of the three shades of 
which they are severally composed may be used for weft. 


For J 
6 threads. 

For J 
12 threads. 

For f 
18 threads. 


L Example. 

1 thread of brown (No. 1, Plate IV.). 
1 „ blue (No. 7, Plate IV.). 

1 „ olive (No. 13, Plate IV.). 

2 threads of brown. 

2 „ blue. 

2 „ olive. 

3 threads of brown. 

3 „ blue. 

3 „ olive. 


For 

6 threads. 


For 

12 threads. 
For 

18 threads. 


II. Exa'tnple. 

1 thread of olive (No. 9, Plate VI.) and 
white twist. 

• 1 „ blue (No. 9, Plate IV.) and 

white twist. 

1 ,, slate and white twist. 

r 2 threads of olive and white twist, 
j 2 „ blue 

V 2 „ slate 

r 3 threads of olive and white twist, 
i 3 „ blue 

V 3 „ slate 


III. Example. 

r 1 thread of light blue (No. 10, Plate IV.). 

^ ” rose (No. 4, Plate IV.). 

12 threads. K 

V 1 „ white. 


For 


For J 


2 threads of light blue. 

1 2 „ rose. 

12 threads. - 

V 2 „ white. 

„ r 3 threads of light blue. 

For Jg « 

36 threads. | , 


V3 


rose. 

^ white. 
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For 

12 threads. 
For 

12 threads. 
For 

18 threads. 


IV, Example, 

r 1 thread of russet (No. 7, Plate III), 
j 1 „ olive (No. 8, Plate III.). 

M „ slatish purple (No. 14, Plate VI. 

r 2 threads of russet. 

I 2 „ olive. 

^2 „ slatish purple. 

/ 3 threads of russet. 

3 „ olive. 

^3 „ slatish purple. 


The I. and II. Examples are for suitings — one for dark and 
the other for light fabrics. 

These may be produced in 
either woollen or worsted 
yarns. Example III. is for 
dress fabrics. The two 
smaller types of work of 
which it is composed form 
the same size of section in 
the texture ; but the arrange- 
ment of the three 3 s yields a 
section half as large again as 
that formed by the other ele- 
ments of the style. A bold 
and clearly-defined pattern is 
thus produced by this order 
of colouring. 

Example IV. is intended 
for cloakings, and is composed of shades of a medium depth ‘ 
and intensity. 

The checks, Fig. 117, in - — ~ twill, and Fig. 117a, in the - — ^ 

mat, contain nine species of work, well grouped and arranged. 
The two types A and B are just sufficiently emphasized to 
contribute to the neatness of the style, while the series of 
effects comprised in Bracket C give a distinctness of outline. 
These checks are workable in the colourings supplied for the 
i^pes. 



ABC 
Fig. 117a. 
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It is unnecessary to illustrate Schemes III. and IV. of Class B 
of the Table, which give similar patterns to th^se described, 
though there is considerable dissimilarity in the types of effect 
making the respective patterns. 

161. Irregular Compounds (see Table XL).— Styles of this 
class are generally quite mingled in colouring.^ They consist 
of such methods of grouping threads as comprise various 
quantities of the different colours used. Thus, in Scheme I. of 
the Irregular Compounds there are twice as many threads of 
black as white in both sections A and B ; in Scheme II. the 
black again predominates; while in Scheme IV. the several 
shades occur in different quantities. This is the colour feature 
which causes the dissimilarity between Irregular and Regular 
Compounds. In Part A, Scheme III., there is an excess of 
black, but in Part B an excess of grey. This species of pattern 
is therefore obtained by taking a simple base, in which one 
shade is in excess, and repeating it for a suitable number of 
threads, and then reversing the positions of the shades. The 
following examples of this system of compounding elementary 
schemes of colouring may be considered in addition to that 
supplied in Scheme III. of the Table : — 

Example I. 

For ( 4 threads of black. 

18 threads. I 2 „ brown. 

For ( 2 threads of black. 

18 threads. 14 „ brown. 


A. 

B. 


Example 11. 


A. 


For j 
16 threads. 


4 threads of brown, 
2 „ slate. 

2 „ blue. 


B. 


a 


For f 
16 threads. ( 


For f 
16 threads.'! 


4 threads of slate. 

2 „ blue. 

2 „ brown. 

4 threads of blue. 

2 „ brown. 
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In the A section of Example I. black is the principal and 
brown the secondary shade, but in the B section the positions 
of the colours are reversed. Such a method of colouring 
frequently yields attractive styles. This scheme in the four- 
shaft mat produces a twofold effect. Section A, when this 
colouring is worked in the mat, forms a black ground on which 



small lines of brown are set at right angles to each other, but 
Section B gives a brown ground with a similar series of black 
lines. The style is produced in both wool and cotton materials 
in the plain, twill, and mat weaves. 

Example II. illustrates the method of changing the positions 
of the shades when three colours are employed in this class of 



A B 

Fig. 119. 


compounds. No perfect style can be obtained on this system 
unless each colour occupies every possible position in the repeat 
of the pattern. Reference to this example will make this point 
evident. Here three colours— brown, slate, and blue — are 
combined. In Part A the brown leads, in Part B the slate leads, 
and in Part C the blue. Even distribution of colouring is thus 
secured, and the production of a pattern in which uniformity of 
effects is paramount is effected. The principle of the compounds 
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illustrated by these examples affords considerable scope for 
ingenious arrangement of colours. ^ 

Two of the Irregular Compounds given are illustrated by 
sketches of woven samples, namely, Schemes I. and IV. . Figs. 
118 and 119 have been produced by Scheme L, — Section A 
being repeated to 18, and Section to 18 thr/^^ads. As this 



A B 

Fig. 120. 


style is only composed of two shade:;, the textural result is 
somewhat wanting in variety of effect. Still, it is a useful 
base. Both the stripe and check arrangements are developed in 
woollen and worsted yarns. The check pattern is a compound 
of three effects, consisting of the spaces of vertical lines of black 



A B 

Fig. 121. 


and white, of the parts of intermingled colouring, and of the 
sections of minute twilled work. In such couplets of shades as 
brown and fawn, blue and slate, and olive and slate and white 
twist, n^ter patterns may be obtained by this base than are 
producible in black and white. 

^ Scheme 11. gives even n^ore mingled styles than those 
resultiiig from Scheme I.> It ..Is a composithm of a Begular 
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and of an Irregular type ; for grouping A is the simplest scheme 
of textile colouring, but grouping J5, containing three elements 
of black to one element of white, is an Irregular base. This 



Fig. 122. 


arrangement is extended and worked out in a considerable 
diversity of weaves. Scheme IV. is also constructed on this 
system. Part By in this instance, is composed of the Regular 



elementary type, and Part A of the Irregular type. The class of 
patterns it yields is illustrated in Figs. 120 and 121. The former 
of these styles has been woven with black weft, and the latter 
with the same shades of weft as warp. Part A has been repeated 
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to twenty-four, and Part B to twenty-four threads. More decided 
patterns generally result from combining Irregular ^nd Regular 
types, than from combining two or more systems of each of 
these representative schemes of textile colouring. In the check 
pattern. Fig. 121, the Irregular type, constitutes broad rectangular 
spaces of white, grey, and black, which surrouijd a series of 
small black and white checks. A diversity of shades and tints 
may be practised here, and the base modified and utilized in the 
construction of fancy fabrics of various descriptions. 
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They show how the simple grouping of colours may be effectively 
modified. In Fig. 122, the modification results in a compound 
pf 3-and-3 and 4-and-2 colouring ; the latter, causing the check 
to appear shaded on account of the 4-and-2 colouring, has one- 
sixth more black yarn than the 3-and-3. Fig. 123 consists of 
3-and-3 coloupng combined with 2, 1, 1, 2; and Fig. 124 of the 
same colourings differently grouped together. 



CHAPTER X. 

FANCY SHADES APPLIED TO SPECIAL DESIGNS. 

162. Colour applied to Special Makes — 163. Colouring of Corkscrews— 164. 
Modified Corkscrews — 165. Fancy AVoollen Weaves— 166. Granite Effects — 
167. Diagonals— 168, Diagonals composed of Plain and Double Plain Makes— 
169. Stripe and Check Colourings on Diagonals— 170. Methods of Colouring 
Fancy Weaves for Cottons or Silks— 171. Gauze Textures— 172. Systems of 
Colouring Gauzes— 173. Imitation or Mock Gauzes— 174. Colour in relation 
to Rib or Cord Styles. 

162. Colour applied to Special Makea of Cloth. — Having ex- 
amined the various schemes of grouping shades in relation to 
the elementary order of weaves, and also the methods of com- 
bining colours in both warp and weft, analysis may next be 
made of the principles of textile colouring for the development 
of specific woven effects. Here it may be an adaptation or an 
origination of a scheme of shades — the structure of the weave 
being the principal modifying factor. It is not now a matter 
of the application of a system of colouring, irrespective of any 
particular type of weave, 'but a question of employing that 
assortment of colours which will prove most effective in a certain 
design. The build of the fabric, the method of intertexture, and 
the weave, are fixed feictors ; and it becomes a problem of what 
grouping of threads will yield the most satisfactory style and 
best emphasize the design elements. All weaves employed in 
developing colour effects in simple fabrics belong to one of the 
orders of crossings given below : — 

I. Weaves in which there is a preponderance of warp. 

11. Weaves in which there is a preponderance of weft. 

HI. Weaves in which the warp and weft effects are equally 
^ ' pronounced. 

The J. i^lass of weaves, which may be tenned'warp effects, in- 
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eludes corkscrews, sateens, buckskins, certain species of diagonals 
and twilled ^mats ; the II. class — weft weaves — is not so com- 
- prehensive, being composed mainly of ribs or cords, twills and 
small diagonals. A very extensive series of fancy makes of 
various types is found in the III. class. 

But in addition to these important orders of intertexture, 
practised in the construction of single-make fabrics requiring 
special plans of colouring, there are some kinds of backed and 
double weaves that are so unique in build as to need exceptional 
treatment in a colour sense. This, however, is not so largely 
the case in backed as in double-make cloths. Backed, and also 
some types of double textures, such as trouserings, coatings, and 
simple effects in mantlings, are practically coloured on the same 
principles as single cloths. The under surface of these builds of 
woven styles is occasionally distinctive in shade-arrangement, 
but the face generally corresponds in scheme of colouring to 
single-make textures. In the combinations of double weaves, 
the exceptions to this method occur. Double-plain fabrics, for 
example, are coloured on quite distinct principles from some other 
descriptions of pattern. The double-plain weave is adapted to the 
development of a specific range of style, due to the utility of a 
formula of colouring only applicable to its structure. Some other 
types of double weaves have also their peculiar orders of sh^ides. 

163. Colouring of GorJcscrews.^Aa corkscrews form one of 
the principal types of warp weaves, the application of colours 
^ to their construction may be primarily considered. The methods 
of colouring adopted here, relate collaterally to other weaves in 
which the warp effect is the most clearly developed on the face 
of the fabric. Corkscrews are adapted for several orders of 
warp colouring. Fancy shades are specially distinct when 
introduced into the warp of textures in which such weaves are 
used, making strong contrasts and high colourings in the warp 
unnecessary. But while these weaves thus afford ample pro- 
vision for various methods of tinting in the warp, they neutra- 
lize the effects of weft colouring. This might be changed from 
black to dark blue in the common corkscrew without the 
character of the face of the fabric undergoing any perceptible 
modification in bue. If, for example, the warp and weft were. 
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in such a weave, twelve threads of brown and twelve threads of 
blue, a stripe, and not a check, pattern would result Of course 
in a common twill this colouring would yield a decided check. 
There are two reasons why in corkscrews, warp cords, and similar 
weaves, such a scheme of shades forms a stripe — first, because 
textures composed of this class of weaves possess^ a warp face ; 
and second, because they, if properly made, contain a larger 
proportion of warp than weft threads to the inch; hence the 
weft yarns are almost entirely concealed by the warp. On these 
grounds it will be obvious that variety of pattern in these 
weaves, when due to colouring, is a product of the warp. To 
the typical methods, therefore, of grouping fancy shades in the 
warp for corkscrew and kindred weaves, attention has mainly to 
be directed. In such instances, the weft is the factor which binds 
the threads together, and produces or builds, in conjunction with 
the warp yarns, the fabric ; and hence it only to a small degree 
affects the style of the pattern, and consequently is a minor con- 
sideration in producing the design. 

Patterns illustrative of the ordinary methods of colouring 

■ applied to corkscrew weaves are given in Figs. 

125, 126, and 127. The style in Fig. 125 is a 
combination of three effects, viz., of the bands 
of solid colour, of the stripes A, and of the 
ABA stripes B. The textural types, seen in the 

Fio. 126. lettered sections, are due to two distinct but 

simple schemes of grouping shades, namely, the one-and-one and 
the two-and-one systems. They frequently occur in this weave, 
giving neat effects. The plan of warp colouring is as appended 

18 threads of black worsted. 

For j 1 thread of white silk. 

9 threads, tl „ black worsted. 

17 threads of black „ 

For ( 1 thread of white „ 

10 threads. 1 2 threads of blue „ 

Should part A be modified thus: — 1 thread of white and 1 
thread of black for six threads^ 1 thread of white and 1 thread 
Atnnnanm f/Mi* f threads ] an4 1 thread of white and 1 thread 
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of black for six threads — a very different style would ensue. 
Section A w^)uld, in this arrangement, consist of two small stripes 
of twills of black and white separated by a minute band of fine 
twills of crimson and white. Another alteration of this base, 
which is also frequently adopted, is as follows 

^ 9 threads of black. 

9 „ brown. 

9 „ black. 

For J 1 thread of brown. 

27 threads. (1 „ black. 

9 threads of black. 

For f 1 thread of tan silk. 

6 threads, i 1 „ black. 

^ For 1 1 thread of slate silk. 

6 threads. 1 1 „ black. 

^ For J 1 thread of tan silk. 

6 threads, i 1 „ black. 

On analyzing this group of shades it will be evident that it 
comprises several elements. First, there are the three nine- 
thread stripes, viz., black, brown, and black. These are suc- 
ceeded by stripe A, composed of twills of black and brown. 
Between this part and Sections B, (7, and D there is another 
series of nine threads of black. Coming to the last three groups, 
the black yarns alternate with both the tan and slate silk in 
succession — an arrangement which tends to mellow the effect of 
the bright hues here employed. Of course the number of 
threads in the several sections of this pattern of warp may be 
varied according to the dimensions of the style required. 

Two further examples developed in warp corkscrew are those 
in Figs. 126 and 127, the colourings being:— 

For Fig. 126 : — 

f 1 thread of lavender. 

black, 
lavender, 
lavender silk. . 
black. 

lavender silk. 


or 4. 1 


For 4. 
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For 30. 


1 thread of lavender. 

. 1 „ black. 

1 „ lavender. 

’ 1 „ lavender. 

. 1 „ slate. 

1 „ lavender silk. 

1 „ slate. 

1 „ brown silk. 

1 „ slate. 

1 „ lavender silk. 

[■ 1 „ slate. 

1 1 „ lavender. 

Wfft 

All one shade. 



For Fig. 127 


Fig. 127. 


For 108. 

For 6. 1 j 
For 6. 1 J 
For6.|J 


Shadel. 
„ 2 . 


.Weft. 

All erne shade. 
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164. Modified Gorkscreivs . — In order to obtain a weft eifect in 
corkscrews, the weaves are altered in the principles of construc- 
tion. Take an example. The weave supplied in Fig. 128 is in 
reality a corkscrew, for should the E’s be erased and the B’s be 
added, the weave, though occupying twenty-four threads, — which 
is not a number on which this type of weave is usually con- 
structed, — would possess the main features of this description of 
twill. But the weave must now be considered as being composed 
of the H’s and I3’s only —the Vs corresponding to the □ s. The 
thread-and-thread scheme of warping in this modified corkscrew 
has a different effect from what it has in the common type of this 
weave. Taking the shades to be brown and slate, and the weft 
blue, a pattern containing four species of work results. First, 



Fig. 128. Fjg. 129. 

there are the two fine twills of the respective shades of warp 
yarn; and, second, a furrow of intermingled colouring, due to 
the solid floats of warp in the design. These eftects are purely 
warp products. In addition to these, a fine diagonal of blue, 
resulting from the flushes of weft, is also formed, so that an 
alteration of this kind in the corkscrew system of twilling 
considerably increases the diversity of work producible by a 
simple arrangement of shades. 

Another very useful style might be developed in this crossing 
(Fig. 128) by warping nine threads of a dark and three threads 
of a light shade of yarn, and weaving with a medium colour of 
weft. Supposing the shades to be black and white for warp, 
and grey for weft, then a pattern consisting of a series of furrows 
of bl6tck interrupted by small effects of white, arranged on a grey 
surface, would result. * 

In Fig. 129 is given the effect of twilling this weave, Fig. 128, 
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to the right and left alternately, when the thread-and-thread 
eystem of warping is adopted, and when the weft is Jill one colour. 
K the ordinary build of corkscrew had been employed, the diagonal 
of black and white would only have been produced. The grey 
twills are distinctly a weft development, and result from the El’s 
in the weave. This and the preceding examples ate but types of 
the styles producible, by modifying this useful weave, in woi*sted 
fabrics. 

165. Fancy Woollen Weaves . — There is not a large diversity 
of weaves employed in the construction of woollen fabrics ; still 
there are some crossings used in these textures which require 



Fig, 130. Fio. 131. 


qiecific colouring. Patterns are produced by using weaves which 
are tinted on principles harmonizing with the scheme of inter- 
lacing. Such an example is given in the upper section of 
Fig. 130. A neat combination of textural effects has here been 
obtained by the employment of an uncommon weave. (See 
Fig, 131.) The scheme of colouring for this style belongs to 
the elementary cla^, being as follows in both warp and weft : — 


A. 


B. 


For 

24 threads. 
For 

24 threada. 


1 thread of black. 


grey. 

black. 


1 thread of grey. 
1 „ black. 

1 .« grey. 
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Hence it is the weave which has given the novelty of cast to 
the pattern* In a simple twill it would yield an ordinary 
style, but in this weave (Fig. 131) it forms a series of minute 
effects. The weave is of a check type, and is workable on twelve 
shafts. In the sections marked ^ and |o], the weft floats on the 
surface of th« texture, while in the sections marked □, the warp 
effect is clearly emphasized. Both warp and weft are equally 
prominent. But as the method of floating these threads, groups 
the weft effects and the warp effects alternately, the result is a 
pattern possessing minute markings of an interesting character. 
These are the products of three shades. If a twill or mat had 
been used, this diversity of pattern composition by three colours 
and simple plan of shade-arrangement would not have been 
possible ; so that it is obvious that new systems of weaving on a 
small and regular base may be employed in woollen textures to 
advantage, if novel patterns are required. ^ The intermingled 
check characteristic of the style is due to the system of group- 
ing the shades. Thus the plan of colouring is in two parts ; in 
A black is the principal, and grey the secondary shade ; and in 
B vice versd. By this means, in some parts of the fabric a dark 
or black groundwork is figured with grey, and in others a grey 
ground with black. The scheme of colouring here illustrated is 
also applicable to worsted and cotton as well as to the woollen 
textures. 

A different style is supplied in Nos. 1 and 2, in Plate XXIII., 
to that described. Its novelty is, however, due to the use of an 
uncommon weave ; this is of a fancy twill order, being arranged 
on the base of the following plan of interlacing, which is the 


first pick of the design 


1 2 2 
3 3 2 


3 2 2 

1 2 


Had, for instance, the six-end twill been used, the patterns 
would have lacked that richness of style and newness of colour 
by which they are characterized. It may therefore be understood 
that in woollens of a suiting and costume clasi^, the weave may 
be arranged to add to the freshness of the styles obtainable from 
given methods of colouring. The scheme of shade-grouping in 
these samples is 
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i XXIIL). 
4 threads of fawn. 

olive brown. 


brown, 
dark brown, 
brown, 
olive brown. 


Pattern 2 (Plate XXIII.). 
4 threads of grey.* 

2 „ olive green. 

2 „ dark brown. 

4 „ blue. 

2 „ dai-k brown. 

2 „ olive green. 


The order of the weft colouring for Pattern 1 is the same as 
the warp ; but in Pattern 2 slate takes the place of olive green. 
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Fig. 132. 


By varying the weftings, modifications of these effects may be 
acquired. One rule should be observed in this work — ^the warp 
colourings should slightly preponderate. They should in no 
case be subordinated to the scheme of wetting, which is rather a 
subsidiary, than a primary element, of this class of patterns. 

The diagonal utilized here being a combinatibn of twills, each 
of which floats the warp and Weft to a different degree on the 
face of .tihb fabric, yields a style composed of various effects. 

(hmiU These are produced in woollen yams, 

Asm of which is adapted" to the construction of blepded 
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and intermingled styles. Patterns of this class may be due to 
the employment of special kinds of fancy yarns, or to the use 
of a peculiar type of weave in combination with a given order 
of threads. With these effects, as producible by coloured yams, 
there is no need to deal, as they have been treated of with the 
ordinary claas of mixtures. Reference may therefore be made 
to the function of weaves in the production of granite and other 
blended styles. The pattern supplied in the lower section of 
Fig. 130 is an example of this species of weaving. Its mottled 
effect is mainly due to the construction of the design used and 
the order of colouring practised. The weave is given in Fig. 132. 
It is a compound of several crossings, warp and weft cords, and 
warp and weft prunelle twills. The order of colouring for both 
warping and wefting is thus : — 

For ^ 1 thread of black. 

24 threads. 1 1 „ slatish lavender. 

2 threads of black. 

. For f 1 thread of black. 

6 threads. 1 1 „ slatish lavender. 

2 threads of black. 

For ( 1 thread of black. 

10 threads. (.1 „ slatish lavender. 

2 threads of black. 

For J 1 thread of black. 

6 threads, i 1 „ slatish lavender. 

2 threads of black. 

For J 1 thread of black. 

26 threads. 1 1 „ slatish lavender. 

This scheme of warping and wefting, conjointly with the 
weave to which it is applied, cannot fail to give an inter- 
mingled pattern. Even if the weave were of a common class, 
the result of this series of shades would be a broken, irregular 
style; but the design is arranged on a base to give a mixed 
distribution of colouring. • The warp and weft cords in the plan 
are useful weaves for mingling fancy shades, and so are the 
twilled weaves combined. Add to these characteristics the 
arrangement of the design, which groups the several weaves 
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into small figures of different forms. The style is workable in 
worsted, woollen, and cotton yarns, and in twists •as well as 
self-colours. This assortment of weaves is appropriate for 
patterns in which mingled colouring, combined with a definite 
species of marking or textural form of effect, is required. 

167. Dia^oifwils . — As a rule, diagonals are but plainly coloured. 
Being complex in weave-construction, they do not require 
elaborate colouring; moreover, they are frequently of such a 
character as to yield intricate and textural patterns in the 
simplest arrangements and contrasts of shades; there are, however, 
some exceptions. Certain important types can only be satisfac- 
torily developed when specific colouring is practised. Some 
illustrations in these may be considered. First, suppose two 
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Fig. 133. 


corkscrews — flushing the warp and weft respectively — were 
combined in a diagonal pattern of medium size. This arrange- 
ment of weaves, if the yams were grouped on the one-and-one 
method in both warp and weft, would form a style in which one 
section of the diagonal would be developed in the warp and the 
other in the weft By arranging the bands of the diagonal to run 
at a different angle from the twills of either the warp or weft 
corkscrew of which it is composed, an additional effect is obtained, 
than would have been the case if they had moved in a line with 
the twills. Regarding the application of this principle of pattern 
development, it relates to all diagonals composed of two or more 
mmple weaves. One of the methods of applying colour to such 
designs is to adopt a simple scheme of shade-grouping, which 
^^l^efops ’neat but owitrasting ^effects in the^ several makes 
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168. Diagonal composed of Plain and Double Plain Makes . — 

In Fig. 133*8 furnished an example of how simple schemes of 

colouring may be made to produce quite a diversity of effects 

running diagonally in the fabric. This style has been developed 

by arranging the colours one thread of 

white and on% thread of black, in the warp- 

ing and wefting alike, and constructing the 

design on the base of the sixteen picks 

given in Fig. 134. It is unnecessary to 

explain here how the several effects have 

resulted, as the principles involved in pro- 

ducing the types A and B, which are com- 

posed of plain weave, are already under- 

stood; while the varieties of patterns ' 

obtainable in the double-plain makes, form- j 

ing Sections (7 and D, will be considered in 

a subsequent chapter. Still, it may be 

observed that in solid shades such a group- J ’ 

ing of weaves would give but an indefinite ^ 

pattern, one lacking character and precision 1^8 Si \ 

of outline. The weaves employed in this 

example, are the only ones which can be 

made to develop effects of this order, 

though in some types of simple, double, 

’or compound weaves, such figured designs 
are producible by dissimilar schemes of 
colouring. There are certain restrictions ; 

to the methods of combination. Figuring, 
requiring large spaces of the double-plain 
makes, is not feasible; these crossings are SSpjaJagaga 
necessarily looser and more open in structure 
than the single weaves, and may therefore vL 

only be used in comparatively small quanti- 
ties ; moreover, the weaves may not be grouped in the stripe form, 
or the texture will not be satisfactory as to firmness and soundness, 
nor will it weave regularly. The fact that the weaves in the 
example run diagonally, equalizes the interlacing of the warp ajid 
weft and ensures the construction of a uniformly-built fabric. 
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169. Sirijje and Check Colourings 07i Diago7ials. — Other 
methods of colouring weaves of a diagonal construction comprise 
the development of stripe and clieck effects, in neatly-toned 
shades. Coatings, dresses, and vestings comprise patterns of 
this order. It is necessary, in order to have tlie same weight 
of colouring in both warp and weft of such sty]|3s, to modify 
the design on those threads and picks on which the fancies 
occur. Unless tliis is done, the effect produced is irregular 
and imperfect. By, however, altering the design where these 
bright striping or checking shades are added, complete balance 
of colouring is acquired both across and lengthways of the 
fabric 

170 . Methods of Colour ing Fancy Weaves for Cottons or Hilks . — 
Generally, these re(juire brighter and more clieerful combinations 
of shades than woollen or worsted fabrics, but the weaves, when 
of a similar construction to those used in the production of these 
textures, are coloured on similar principles. It is in the selec- 
tion of the shades where specific treatment is reciuired. There 
are, however, some specially-constructed weaves employed in the 
manufacture of fancy cottons, and these have to be coloured 
according to their principles of arrangement and the type of 
pattern they are reejuired to form. 

Amongst these weaves are small fancy effects, such as those 
illustrated in Figs. 135 and 136, and leno and gauze combina- 
tions. Reference may, in the first place, be made to Figs. 135 
and 136. The former is a striped pattern composed of two 
sateen weaves. The alternate bands have warp- and weft- 
flushed grounds. On the weft-flushed surface a warp spot is 
formed, and on the warp-flushed surface a weft spot. A 
marked and well-emphasized contrast of effects is thus secured. 
The arrangement is an excellent one, and capable of many 
modifications. Section B might, for example, be repeated several 
times, or the whole design might be enlarged with good results. 
A third variation is possible by converting the pattern into a 
check. A light warp and a medium shade of weft should be 
used. Supposing, for instance, the warp were light blue and the 
weft medium blue, then stripe A would consist of light blue 
Cfruein^ied with small spoti^ of medium blue, whereas stripe B 
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would consist of medium blue mainly, with light blue spotting. 
This method 4 pf colouring is useful where the designs are arranged 
on a base of this character. Another plan of introducing fancy 
shades in such weaves involves the use of two shades in the 
warp — one for stripe A and another for stripe B. 

One furthej metliod of varying styles of this kind may be 
mentioned. Add to the design as here given a band of fancy 
twill, which might be coloured with bright yarns in the warp, 
and the sateen sections plainly coloured, allowing of clear and 
distinct development of the spotting. 

The next weave, Fig. 136, may be more diversified in 
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Fig. 135. Fig. 136. 

colouring. In the woven texture, it forms a species of 
serpentine pattern filled in with small figures of plain make. 
The warp and weft flushes compose similar figuring. Analysis 
of its composition shows that it comprises three varieties 
of crossings. First, there are the plain weave parts; second, 
the solid warp-flush figuring; and lastly, the wave effect 
formed by the solid floats of weft. If the thread-and-thread 
system of colouring were adopted, an interesting woven effect 
results. Thus, assuming the colourings to be pale blue and light 
olive, the plain sections would consist of longitudinal stripes of 
these colours ; the blank spaces in the weave would give warp 
floats of the same shades ; and the solid floats of weft transverse 
but very diminutive lines of olive and blue. Should one colour 
of warp yam be used— such as light fawn, and a second colour for 
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weft, tannish brown, for instance — quite a different species of style 
would be obtained. In this example, a wave figure of light fawn 
would be adjacent to a similar figure of tannish brown, and the 
oblong figures composed of plain weave in mixed CQlouring. 

These styles, Figs. 185 and 186, when coloured on the lines 
indicated, are suitable for silk and mixed materials, as well as 
cotton textures, for which they have been arranged. 

171. Gauze Textures . — Gauze or leno effects are different in 
structure and appearance from ordinary woven fabrics. When 
combined with the common methods of weaving, a variety of 
useful designs may be obtained. Compared with ordinary 
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Fig. 137 . 

woven results they are what may be defined as porous or trans- 
parent in composition, or, more strictly speaking, they consist 
of compact and open spaces which regularly alternate. The 
dimensions of the perforations, and the intervals at which they 
occur, are determined by the weave used and the method of 
healding adopted. On examining a sample of these textures, 
the threads appear to be drawn together in some sections 
md in others to be separated and apart. Section A of Fig. 187 
iffords some idea of the mpde in which the yams twirl round, 
over, and under each other. Note, for example, the crossings of 
thre^ 1 Mid 2 with 3 and 4. The two former rise alternately 
m the ri^t and left of the Further analysis shows 

<A the threads--4nmasl]^^ tiiose le^lbered a— -ars not 
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drawn out of th^ir positions. They preserve uniform fixedness 
of position, being always under the picks of weft and twined 
round by the whip yarns 1 and 2, and 5 and 6, etc. If one of 
these yarns is removed, the 
whole structure of the 
fabric is decomposed. Fig. 

138 is a photo-micrograph 
of a cotton warp and silk 
weft gauze fabric showing 
distinctly the twisting of 
the double warp threads 
round the soft floss weft. 

In the sample of fancy 
gauze. Fig. 137, two whip 
threads rise on the left and 
on the right of the threads 

8 simultaneously, forming a wavy texture. The picks are intro- 
duced at such intervals as to be bound together in pairs, first by 
ends 1 and 2, i) and E, F and G, etc. ; and, second, by ends 5 and 



Fig. 138. 



7, E and F, 0 and D, etc. The bending of the picks is due to the 
method of coupling them together. In producing such a style, 
first arrange for a band or stripe, of about one inch in width, 
of the gauze effect Aj and then for a band of 1 J to 2 inches in 
width of the plain, like the sections lettered B. The weaving plan 
of this pattern is Fig. 139, and the healding draft Fig. 140. A 
word or two of "explanation is necessary on the latter. Shafts 
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1 and 2 are the doupe heddles. In healding, the whip threads 
are first entered into shafts 3 or 4, then into shafts 1 or 2, as 
the case may be. It is necessary that these should be drawn 
underneath the stationary ends. When the doupe heddles 
rise, the whip ends are lifted on the right of the fixed threads, 
but when shafts 3 and 4 rise they are lift(^ on the left. 
The weave given in Fig. 141 is a modification of this structure. 

This weave, in the same draft, 
gives the stripes of plain un- 
altered, but those of leno are 
more pronounced in waviness, 
for four picks are in this case 
grouped together at each 
change of the whip threads. 
Numerous variations might 
also be wrought in the same 
method of healding, and by the 
same plan, by simply altering 
the dimensions of the respec- 
tive stripes. 

The style given in Fig. 142 
is of a different class from that 
sketched in Fig. 137. For some 
sixteen picks the gauze yarns interweave regularly, and then 
pass round four threads, being thereby drawn together by the 
, picks, and at the same time made to prevent them from being 
forced into contact with each other. It is thus that the porous 
features of the pattern are originated. Between each series of 
gauze effects there is a band of twelve threads of fine cotton, 
not including the side threads which, conjointly with the whip 
yams, form the interstices at intervals. In healding for this 
style, the douping threads pass under four ends in succession, 
so that five threads are sleyed together in the gauze sections. 
In the plain parts, however, only four threads are entered into 
each reed, while a vacant split is allowed between the different 
sets of these yams. This sample, like the preceding one, and 
ij^t giveh in No. 8 on Plate XXIIL, illustrates the diversity of 
iwpjangement feasible in gauze fabrics. " , 
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172. Systems of Colouring Gauzes . — The methods of colouring 
these patterns may be grouped under three heads, as follows : — 

I. Gauze patterns in which colour is applied to those sections 
composed of the ordinary principles of intertexture only. 

II. Gauze patterns in which colour is applied to the gauze 
parts only. • 

III. Gauze patterns coloured in both the ordinary and gauze 
sections. 

Examples in each class may be considered. Primarily, then, 
it is feasible to apply colour to these styles on such a system that 
the gauze sections will be developed in one shade, while the ad- 
joining effects may be coloured on any system applicable to 
single-make designs composed of simple weaves. Thus, taking 
Fig. 137 as a design which it is re(|uired to colour by this 
method, then the weave of parts B being plain, any of the 
Simple or Compound Schemes of Colouring might be used ; or 
these parts might be coloured on a special system to form, for 
example, a shaded band of tints. If the colours used were pink 
and white, the maximum quantities of pink could approach the 
band of gauze effects, when the largest portion of white would 
fall in the centre of the plain stripe ; or the shading might pro- 
ceed from white at the edges to a pink central band. Whether 
the first or the second arrangement is adopted, the stripe of 
gauze should be in white, and the weft also of this shade. 
Obviously the ordinary schemes of colouring are applicable to 
such sections as B of any gauze pattern. With some slight 
modification, or rather adaptation, they also relate to the leno or 
gauze portions of these styles. When it is required to introduce 
the fancy shades into the gauze proper, the structure of the 
fabric has to be taken into consideration. Fig. 142 is a sample 
of gauze in which the fancy yarn constitutes the gauze effect. 
By making it such, the character of the pattern is more clearly 
developed. It is only by an arrangement of this kind that the 
twisting of the gauze yarns can be prominently brought out. If 
the ground threads had been white, and the whip yarns black, 
the effect would not have been nearly so good. Hence it is 
advantageous in applying colours to these textures to make the 
twisting or whip* threads into fancies. 
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Another impoi*tant feature about the application of colour to 
gauze effects is that different materials and thicker yarns may 
be employed for the whip than for the ground ends of the fabric. 
This is the case in Fig. 142, where the gauze threads are silk 
and several fold in thickness. The object of this contrast of 
materials and in sizes of yarns is to cause the gauze effects to 
appear prominent and distinct from the other characteristics of 
the pattern. 

The third example in the colouring of these styles is 
Pattern 3 on Plate XXIII. There are several textural principles 
here for analysis. The gauze sections are developed in three 
kinds of yarns. The variegated silk threads form the main 
element of the tinting. Such yarns are only used in the finest 
of these fabrics. They impart richness of tone and lustre to the 
whole effect. Next there are the thick threads of cotton forming 
.the diamond-work in the gauze parts. Intervening these thick 
yarns, and constituting the smaller interstices, the fine threads 
occur. These various yarns are effectively employed — the silks 
give the twisting, the thick threads the open gauze, and the fine 
threads the groundwork. The other sections of the style are 
composed of twill and plain. Fancy shades might be forcibly 
added to the twilled part, and so the pattern converted into a 
colouring of the third class of gauze styles. 

In addition to these striped combinations, a limited range of 
checkings in gauze are obtained, while figured effects are pro- 
duced in this scheme of weaving in a considerable diversity of 
tints. 

173. Imitation or Mock Gauzes . — The somewhat intricate 
mounting required to produce gauze fabrics has led to numerous 
ingenious attempts to obtain a gauze effect in the texture with- 
out increasing the complication of the weaving process. One of 
the most important methods of accomplishing this is shown in 
Fig. 143. The small weave (Section A) in this design, marked in 
IS's, yields an imitation of the real gauze, and so groups the threads 
and picks that they result in forming a fabric full of small 
perforations. It is u^d in combination with the plain weave 
apd fancy makes in the drigination of various descriptions of 
patterns. As a rule, the colourfnffs are of a simple order, only 
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a limited variety of shades being used. The stripe in Fig. 143 
may be colourable in the warp as follows 

20 threads of tan. 

32 „ light blue. 

20 „ tan. 

* 24 „ light blue. 

The weft might be either liglvt blue, tan, or a tint that would 
contrast with both the colours in the warp. Assuming it to be 
blue, the pattern resultant would consist of a stripe of mock 
gauze in solid blue, a stripe of plain in brown and blue neatly 
mingled, a stripe of hopsack in which the respective shades 



would form small diaper- work, and of a second stripe of plain 
weave of intermingled colouring. The novelty of these patterns 
is largely proportionate to the ingenuity exercised in varying the 
methods of combining the weaves and in the selection of new 
types of crossings ; while the special function of the colourings is 
to develop the weave elements. 

The check example, Fig. 144, further illustrates the method of 
colouring these mock effects. Fig. 144.\ is a photo-micrograph 
of the fabric, showing the interlacing of the threads, and the 
difference in structure of “mock” and gauze fabrics (Fig. 138). 
It is produced in Fig. 144 r, and coloured : — 

Light green. . 12 12 12 12 24 - 

White . . . 48 24 - 12 - 24 

Medium green . - - 24 12 12 - 
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174. Colours in relation to Rib or Cord Styles . — The rib make 
of cloth is utilized in the construction of fancy pfiCtterns. It is 



Fig. 144. 

one of the neatest schemes of weaving tliat can bo used for this 
purpose. It allows of considerable scope for both colouring and 



Fio. 144 a. 

Though two wefts may be employed iii^producing 
Ihll of design, only one of them aj^pears on the face of the 
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fabric when forming the rib or cord effect. As a result of this, 
the cord rna^ be variously coloured, 
and yet quite independently of the 
other sections of the style. Fig. 145, 
which is the plan of the rib style given 
in Pattern 4, ^on Plate XXIIL, illus- 
trates the base on which such designs 
are arranged. Part A forms the cord. 



It is produced solely by the even 
picks. These, in weaving, come as 
close together as if the odd picks were 
not part of the construction. At the 
same time the}^ float under the several 
sets of threads forming the other parts 
of the style. It is this arrangement 
which makes it feasible to develop the 
cord in any order of colours without 
modifying the pattern as a whole. 
Pattern 4, Plate XXIIL, shows the rib 
of a distinct shade. The method of 
colouring is as appended : — 

Warp. 

10 threads of brown. 


10 

5? 

brown and white twist. 

20 

JJ 

brown. 

10 

J> 

brown and white twist. 

10 

)> 

brown. 

10 

JJ 

brown and white twist. 

6 

JJ 

brown. 

10 

JJ 

brown and white twist. 

10 

JJ 

brown. 


Weft. 

1 pick of brown. 
„ black. 



It is the black •weft which forms the cord. Greater diversity 

16 


Fig. 145. ^ Fig. 144 b. 

(If necessary, stitch or tie beneath the cord section A. ) 
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of effect in this section of the fabric might have been acquired 
by wefting thus : — 

For J 1 pick of brown. 

92 picks. 1 1 „ black. 

For [ 1 pick of brown. 

. 4 picks. 1 1 „ silk. 

In this scheme of wefting the rib is spotted with silk. Occasion- 
ally two colours of silk are employed, so that there is evidently 
some facility for fancy weft tinting in designs of this character. 
It is not necessary to enter into the details of the warp colouring, 
which depend largely on the weaves combined. 

Pattern 5 of Plate XXIII. is a rib of a different arrangement 
from that of the preceding example. In Fig. 146, used in its 



B 


-Y- 

1 ) 


A 

Fig. 146 . 


C 


manufacture, three sizes of ribs are combined. It should be 
noted that where more than one rib constitutes any stripe, 
both the odd and even picks are utilized in forming the 
corded effect, and, as a consequence, it is no longer possible to 
have the whole of the rib stripes of a distinct weft shade from 
the rest of the design. If Band A only contained three ribs, the 
pick-and^ick method of colouring might be practised, because 
in such an arrangement the fine twill would start on the first 
pick of the design in both Sections C and 2>, admitting of the 
small ribs in A and of the large ribs in B being of a different 
colour from the opposing cords and also from the twilled parts. 
But this order of wefting, if applied to the design given in Fig. 
146, w<mld partially destroy the solidity and neatness of one of 
^ twilled Wi^ds. Should the odd picks be selected for the 
r, it would l?e strip§ 0, but should fbe even be 
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selected, it would be stripe D that would be modified by the 
additional shade of weft. 

It may be observed that as a rule weaves of a warp type are 
combined with corded effects ; clearer patterns, comprising more 
forcible contrasts of textural work, result from the use of these 
than from employing crossings which flush a considerable pro- 
portion of the weft yarn on the face of the fabric. Mellow and 
choice colouring is therefore important in the warp of these 
styles, because the yams composing it float with comparatively 
few weft interruptions on the upper surface of the texture. 



CHAPTER XL 

COLOURING OF COMBINATION DESIGNS. 

175. Principles of Colouring Weave-Combinations — 176. Examples in 
Colouring Compound Designs — 177. Main Points in applying Shades to 
Weave-Combinations— 178. Examples in Drafted Patterns— 179. Designs com- 
posed of Two Prunelle Twills— 180. Drafted Designs com})osed of Two Four- 
Shaft Weaves— 181. Styles composed of Prunelle and Cassimere Twills— 
182, Combinations composed of two-, Six-, Seven-, Eight-, and Nine- 
Shaft Weaves— 183. Drafted Designs composed of Three or More Weaves — 
184. Fancy Stripe Combinations — 185. Irregular Woollen Weave-Combina- 
tions — 186. Cotton Stripes— 187. Colouring of Designs containing several 
Weaves of Varied Construction— 188. Figured Designs striped in the Warp. 

175. Principles of Coloring Weave-Comhinations . — In apply- 
ing fancy shades to designs containing several weaves, not 
only has the character of the pattern as a whole to be con- 
sidered, but also the character of its component parts. That 
grouping of shades which forms a perfect style in the common 
tmll may yield incongruous effects in other fancy weaves with 
which it may be associated, necessitating in some ’ designs — 
particularly in those of a stripe and check order — the adoption 
of various systems of colouring, according to the structure of 
the crossings forming the different sections of the pattern. 
Generally, the elementary schemes of colouring are the most 
appropriate for weave-combinations, as they constitute the most 
uniform effects. To exemplify the methods practised in colour- 
ing this description of textile designs, some illustrations may be 
considered in detail. Supposing, in the first place, a design were 
composed of prunelle twills and the plain weave, and it were 
required to colour it on such lines as to obtain neat textural 
effects in each weave. Now, it will be clearly understood from 
tbe analyses mad^ of Simple Colonrings that several schemes 

might be employed, so far as the plain make ill concerned, such 

*244 



COLOURING OF COMBINATION DESIGNS. 246 

as the one-and-one, the two-and-one, and the three-odd-thread 
systems; b^t if these analyses have been carefully studied, it 
will at once be evident that neither the first nor the last of these 
colourings would be suitable for application to this design, 
because, while producing satisfactory types in the plain sections, 
they form unsuitable ones in the twills ; and it is imperative in 
this case to use a method of grouping shades that will give 
equally clear and regular efiects in the prunelle as in the plain 
crossings. On this ground, therefore, both these systems must 
be rejected. There is not the same objection to the two-and-one 
arrangement, for it yields a good pattern in each of the makes. 
In the plain weave it forms a species of neat spotting ; in the 
warp prunelle, lines lengthways of the fabric ; and in the weft 
prunelle, lines of the two shades across the fabric. 

176. ExamjileH in Colouring CompouTid Designs . — Let the 
following examples also be considered ; I. a design composed of 
four-end twill and mat; II. a design with a cassimere twill 
ground, small upright twill for figure, and swansdown twills for 
extra spotting ; III. a design consisting of six-shaft twill in the 
ground, with warp and weft cords for figuring; IV. a design 
containing mayo, common twill, and mat ; and V. a design with 
twilled mat for ground and double-plain for figuring. 

In the first design mentioned, two weaves are combined in 
which several schemes of colouring might be utilized, such as 
the two-and-two, the four-and-four, and the four-two’s arrange- 
ments. But assuming that it were required to adopt an order of 
colouring which would cause the twilled parts of the design to 
consist of minute checkings, and the hopsack parts of fine 
vertical stripes, then it would become a necessity to employ the 
two-and-two colouring. This order is, in some respects, one of 
the best that could be employed in all-over patterns consisting 
of twill and mat weaves, for it not only thus produces a distinct 
eflfect in both makes, which in figured styles would result in the 
precise development of the integral parts of the design, but also 
a combination in which the sections consisting of the respective 
crossings are equally pronounced. 

The second type of 4esign named contains four weaves, but 
|]ie one most laigely employed and which constitutes the ground 
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of the fabric is common twill. Now, in colouring such patterns 
the ground weave must be primarily considered, otj;ier makes, so 
far as the application of fancy shades to the entire design is 
concerned, being of secondary importance. In a combination 
comprising four weaves it is not, however, usual to adopt an 
order of shades calculated to produce a special effect in any of 
the crossings, but rather to employ a scheme of colouring largely 
composed of one shade. In other terms, it is advantageous in 
designs of this class to allow the bulk of the fabric to be com- 
posed of yarns of one tint — any fancy threads which may be 
introduced being used sparingly, and frequently singly, and not 
in larger groupings, as is the case in other modes of colouring. 
By adopting this arrangement, the weave characteristics are 
clearly empliasized, and yet the surface of the texture is neatly 
embellished with fancy shades. 

The six-shaft twill is the main factor of the third type of style. 
It is therefore a question of selecting in the first instance a plan of 
colours that is adapted to its structure. As it forms the bulk of 
the texture, it requires to be primarily considered. Reference 
should be made to the series of simple and compound colourings 
applicable to this weave, and then that method employed which, 
while making a neat pattern in the twill, will not form an 
unattractive effect in the cord weaves. Some of the standard 
groupings of shades for this weave are quite unsuitable when 
used with these cords. The three-two’s and two-three’s are 
arrangements of this character. They form neat patterns in the 
twill, but imperfect styles in the ribbed crossings. The one-and- 
one and the three-odd-thread schemes are the most appropriate 
in a combination of such weaves. They are both capable of 
producing regular effects in this compound design. Thus, take 
the thread-and-thread order. In the six-end twill it forms neat 
spotted work ; in the warp rib, transverse bands of colours ; and 
in the weft rib, vertical bands of colours, varying in dimensions 
accoi*ding to the size of the rib-weaves used. 

The IV. class of example in mayo, twill, and mat is a combina- 
tion in which several schemes of shades are feasible. The point to 
be acquired when such is the case, is the employment of a method 
of* colouring that will yield effects in each weave, sufficiently 
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marked in character to contrast neatly with each other, and yet 
constitute a*harmonious pattern. This can only be practically 
worked out by comparing the patterns resulting from each 
crossing in standard groupings of shades, which will lead to the 
application of that order of yarns known to develop forms of 
pattern in th| respective makes, calculated to harmonize satis- 
factorily in combination. 

When single and double weaves are combined, as in section V., 
the elementary schemes of colouring to be used have also to be 
applied in relation to the 
general effects producible. 

Fig. 147 is a pattern con- 
taining such weaves, the 
ground being single in 
structure and the fingering 
double-weave structure. A 
section is given in Fig. 

148. The simplest arrange- 
ment of colouring, one-and- 
one, has been used, because 
it produces the figure in 
light and dark portions, 
and the ground in inter- 
mingled colouring. The 
relation of the colour effect to each weave gives satisfactory 
definition to the figuring in contrast with the intermingling 
of the shades in the ground. 

177. Main Points in applyimj Shades to Weave-Coinbina- 
tions . — From these examples in the methods of colouring designs 
consisting of several elementary crossings, it is apparent that 
there are certain principles which must be observed in intro- 
ducing fancy yarns into this class of woven patterns. First, 
whatever the character of the design, the primary factor for 
consideration is the structure of the weaves — the weave which 
occurs in the largest quantities being the most important, and 
requiring specific colour treatment. Second, when the weaves 
combined are similar in construction, a simple scheme of colour- 
ing should be ^adopted. Third, no order of shades should be 
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employed which, while giving pleasing patterns in one weave, 
produces indifferent results in others. Obviously, these rules 
are only applicable to designs composed of elementary weaves, 
and in which the variety of crossings is very limited. For 
example, in designs comprising such a series of dissimilar weaves 
as obtains in Figs. 163 and 166, it will be clear th|t, to acquire a 
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w^-balanced pattern as to colouring, the several sections of the 
^tyle must be specially treated in a colour sense. To warp an 
assortment of weaves of this type on one system throughout, 
could only result in the construction of a most unsatisfactory 
jrange of effects. The order of colouring must vary with the 
alteration in weave. This of course is only feasible in stripe 
md i6heck designs, but is absolutely necessary in styles compris- 
'' a considerable divensi^rot mtricate weaves arranged on 
: :^W&er of thei^ method^ . 
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178. Examples in Drafted Patterns.-— These may be considered 
as follows :-r 

I. Designs composed of weaves related to each other in 
structure and occupying a similar number of threads, and in 
which the several makes are used in corresponding proportions. 

II. Design^ of a stripe and check arrangement diversified in 
weave assortment. 

III. Designs composed of several crossings, but with a simple 
twill, mat, or plain weave for the ground of the texture. 

In the I. group a range of irregular patterns occur, consisting 
mainly of three-, four-, and six-end makes. In colouring these 
patterns, it is necessary to consider how the simple schemes of 
colouring develop in the several weaves combined, in order that 
the scheme which will give the most uniform result in all the 
crossings may be applied. If three or four weaves obtain in 
the same design it is occasionally advantageous to employ an 
irregular grouping of shades, or one which is not intended to 
give a particular type of pattern in any one of the weaves 
combined. 

Increased colouring ingenuity and practical skill are required 
in the treatment of the second group; because in the designs 
included here, it is frequently necessary to adopt various orders 
of colouring — one for each type of weave in the design. 

The thii’d group of drafted patterns is largely developed in 
cotton fabrics, dress goods, and other fancy textures. The 
method of colouring these patterns is twofold, relating, first, 
to the treatment of the ground crossing, and second, to the 
use of a plan of shades that will yield neat effects in all the 
weaves combined. 

Examples in each group will be fully analyzed and described. 

179. Designs composed of Two Prunelle Twills. — An extensive 
assortment of styles in woollen, worsted, and cotton yams is 
obtained in these two weaves by drafting. These are produced 
in trouserings, suitings, dresses, etc. When these two makes are 
combined and coloured on the two-and-one method, they 
give opposite effects, the warp twill forming vertical, and 
the weft twill transverse lines of ^wlour. It is this princinJe 
which governs dl the patterns obtflfined in designs composed of 
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these crossings. In making styles of this kind, the first work 
consists in mapping out the form of the design, and the second 
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work in running the twills on to the ground 
and figured sections respectively. Fig. 149 is 
a pattern partially constructed from these 
weaves. Stripes A are a composition of warp 
and weft twills. The reduced design and 
the draft for the same are furnished in Figs. 

160 and 151. From these it will be evident 
that it is the transition from warp to weft 
twill which gives the results lettered A and B 
in the illustration taken from the woven fabric. 

Many types of figuring, whether floral or 
geometrical in arrangement, can be developed 
on this system. ^ v 

There is another mode of colouring this Fio* 160. 
design besides that considered. It consists in employing three 
shades in single threads, but as it is somewhat more intricate 
than the two-and-one system, and yields a similar pattern, it is 
mAt so extensively employed. ^ 
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180. Drafted Designs composed of Two Four-Shaft Weaves, 
— These obt^n in greater diversity than designs resulting from 
three-shaft weaves. This is owing to the considerable series of 
makes of twill and mat types producible on four shafts, enlarg- 



ing the scope for the origination of all classes of combination 
styles. Various illustrations in these designs will be examined, 
and the principles of colouring them explained. First, the 
pattern, Fig. 152, may be referred 
to. It has been obtained in the 
design and draft supplied in Figs. 

153 and 154. Strictly speaking, it 
is composed of only one weave, 
which, to gain variety of effect, is 
twilled in two directions. It will 
be observed, if any of the sections 
are' analyzed, that every other pick 
of this weave is plain. This accounts 
for the effect seen in the fabric in 
Fig. 152. The arrangement of the 
shades is one-and-one, so that one 
weave here being the reverse of the 
other, while the parts developed in 
are forming one textural type, 
the parts developed in s’s are yield- 
ing a second type. It is the plain 

picks of the respective sections which constitute the minute 
skeleton squares of grey and black ; the twill picks filling up the 
spaces formed by the grey with black, and those formed by ti|je 
black with grey? This pattern may be developed in various 
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shades of fancy yarns ; and the two w^ves may also be blended 
on such methods as to form stripe and check styles of several 
descriptions. 

The fabric given in No. 1 on Plate XXIV. lias some principles 
of construction common with the effect just described, inasmuch 
as the design employed in its manufacture is a*;pompo8ition of 
cassimere weave twilled to the right and left successively. Thus, 



Fig. 155, Fig. 156. 


it results from the plan and draft given in Figs. 155 and 156 ; 
hence it is, in reality, a cassimere twill pattern, for this is the 
only weave used. But as it runs forward for six picks, and then 
starts again — this process being repeated throughout sections 
A and B, in which the weave twills in both directions — there is 
formed by the draft a check pattern, occupying forty-eight 
threads and picks, and in which the weave twills to the ^i^t 
in each * alternate space of twenty-four threads. The order of 
oedouriru? is somewhat intricate, feeing ae appended 
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Warjp, 

* 2 threads of a dark sliade. 

^ For 16(2 „ „ light „ 

threads. 12 „ „ dark 

1 thread of a light 

* 1 „ „ fancy „ 

^ For 1 2 J 2 threads of a dark „ 

tlireads. i 2 „ „ light „ 

2 „ „ dark 

4 „ „ light „ 

2 „ „ dark „ 

4 „ „ light „ 

1 thVead of a dark 
f >, » li^dit 

1 „ „ fancy „ 

4 threads of a light „ 

1 thread of a fancy „ 

1 „ „ light „ 

1 „ „ dark „ 

4 threads of a light 

2 „ „ dark „ 

4 „ „ light „ 

2 „ „ dark „ 

^ For 1() J 2 „ „ light ' „ 

threads. (2 „ „ dark „ 

1 thread of a light „ 

1 „ „ fancy „ 

^ For 12 f 2 threads of a dark „ 
threads. 1 2 „ „ light „ 


Weft 

For 21 ( 2 picks of a dark shade. 

picks. I .1 pick of a light shade same as warp. 

2 picks of a dark shade. 

1 pick of a fancy 

There is a sort of broken or irregular shading produced 
this arrangement* the construction of the design having an im- 
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portant effect on the grouping of shades. The particles of 
two-and-two colouring, which occur in brackets A, develop, in 
the weaves cutting each other, the waviness characterizing 
the coloured effects (Pattern 1, Plate XXIV.). The compara- 
tively large patches of one group of yarns in the warp do 
not form a clear stripe in the fabric, because J^he system of 
wefting is irregular, being such, however, as to tally with the 
plan of changing the twilling of the weave on every sixth 
pick. The effect of the two-and-two order of shades in the 
warp in this drafted design shows the extent to which the 
construction of the plan of interlacing may modify the result 
of a simple order of shades. 

181. Style compoml of Prunelle and Cassimere Twills. — This 
is rather an irregular combination, but in the two-and-one 
system of colouring, if the weaves are skilfully adjusted, it is 
capable of producing a species of pattern rich in textural details. 
Referring, for example, to section B of Fig. 149, the effect of the 
cassimere twill worked into checks of sixteen threads and picks 
in this grouping of shades is given. It is a neat type of pattern, 
contrasting with the effects of the prunelle twills with which it 
is combined. The quantity of cassimere twill must not be large 
in combinations of this class, or a cloth lacking uniformity of 
structure will he produced. Further, the weaves require to be 
correctly fitted together, or a fabric possessing an irregular 
surface will ensue. It is a suitable scheme of weaves for dress 
fabrics. The arrangement is also adaptive, in small styles, to 
trousering and similar fabrics. 

182. Combinations composed of two-. Six-, Seven-, Eight-, 
and Nine-Sluift Weaves. — There are several varieties of patterns 
obtained in designs containing six-end makes. As a rule the 
twill is the principal weave. One example in which the hop- 
sack and a fancy crossing are combined may, however, be 
described, as it is an interesting and typical specimen of the 
general range of patterns obtained in this class of weaves. This 
style is sketched in Fig. 157, while the design producing it is a 
composition of the two makes in Fig. 158. The method of 
cplouring is three threads of white and six threads of black 
in both warp and weft. In the mat sections the minute figures 
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are formed, but the intermingled checking is a consequence 
of the weavp marked in full squares in Fig. 158. These two 
crossings are combinable in figured arrangements suitable for 
costumes and dressing-gowns. In soft colours, brightened at 
intervals by a few fancy threads, this compound of weaves and 
scheme of colouring are capable of yielding a series of fancy 
fabrics. By changing the mat to twill, (piite a distinct species of 
pattern is obtained. Both weaves now yi(‘ld check effects, but 
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the type of effect nisulting from tlu^ twill is uniform and regular 
in appearance. Some m'at figur(‘d and check d(^signs are also 
obtained in six-shaft makes by (unploying the twill for the 
ground of the texture, and small weaves which may be readily 
combined with it, and colouring on tlu^ 
three-one s, two-three’s, and three-two’s 
systems. 

The variety of styles workable in 
seven - shaft crossings is somewhat 
limited. Such weaves as the cork- 
screw and twill, and the upright twill 
and small diagonals, are blended here. 

In combinations containing a large portion of corkscrew, the 
one-and-one method of colouring is aj)proi)riate, particularly if 
the make is of a common twill construction. The hve-and-two, 
four-and-three, and six-and-one groupings of shades are useful 
in designs in which an ordinary seven-shaft twill forms the bulk 
of the texture. 

Eight-thread weave combinations comprise the largest variety 
of styles. Designs composcjd of several classes of twills, qf 
simple, twilled, atid fancy mats, of minute diagonals, and small 
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figured types, are all colourable on the Simple and Compound 
systems of blending shades containing four and eiglvj: threads. 

Nine-shaft compounds, consisting of weaves about e(|ually 
balanced as to warp and weft floats, are principally developed 
in the following groupings : — 

I. 

5 threads of a dark shade. 

4 „ „ medium „ 


\ 

II. 

7 t.lireads of a dark shade. 
2 „ „ medium „ 


III. 

3 threads of a dark shade. 
3 „ „ medium „ 

3 „ „ light 


IV. 

4 threads of a dark sliade. 
3 „ „ medium „ 

2 „ „ light 


183. Drafted Dpsigns composed of Three, or more We<ives . — 
Four-, five-, six-, and eight-sliaft w(‘aves are all used in the con- 
struction of these designs, belonging to the second group, but 
such styles generally consist of four-end makes. For fine 
textures, and for fabrics in which a ])road cast of pattern is 
required, weaves occupying a larger number of threads are 
employed. It will, however, be sufficient if illustrations are con- 
sidered in designs composed of the four-thread weaves. These 
are given in Nos. 2 and 3 on Plate XXIV. They are taken 
from woollen textures. The colourings are as folkjws : — 


Pattern I. 

Warp. 

2 threads of white. 

1 thread of black and scarlet. 

2 threads of white. 

1 thread of black and green. 

2 threads of white. 

I thread of black and white. 


Weft 

Medium grey. 
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Pattern II. 

• Warp. 

For 9 [I thread of black and brown, 
threads. ( 1 „ brown and white. 

I „ scarlet and green. 

For 9(1 „ brown and white, 

threads, i 1 „ black and brown. 

1 „ blue and green. 

Weft.. 

1 pick of black. 

1 „ black and white twist. 

Referring to the draft (Fig. 159), and tlie reduced design for 
Pattern 2 (Fig. 160), these are arranged to form tlie same series 



Fig. 159. 


of interlacings on each thread, which ensures tlie construction of 
a regularly-built fabric. 

It will be noticed that both plans of colouring are irr’egular, 
the first scheme containing nine, and the second scheme twenty 
threads. Now as the weaves forming the designs arci on four 
shafts, the fancy yarns fall on diflferent threads of the respective 
makes in different parts of the figuring. In this way a blended 
effect is acijuired. The bulk of the first warp being white, and 
the weft of a medium shade, the weave details are clearly seen. 
The three makes, comprising the design (Fig. 160), are all trace- 
able. The small spaces of white are due to the twill marked in 
crosses; the spaces of slate to the twill marked in full squares; 
and the spaces of slate and white, equally mixed, to the cassimere 
twill which forms the ground of the design. When the warp 
consists of broad bands of neatly contrasting shades, this type of 

17 
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weave-combination gives excellent results in dress and mantling 
fabrics. 

Pattern 3, Plate XXIV., though produced in the same draft 
and composed of similar weaves as Pattern 2, 
is very different from it in appearance and 
composition. It forms a type of granite 
mixture. The colours being arranged practi- 
cally on the one-and-one system throughout 
the fabric, the effects of the various crossings 
are partially subdued. Cheviot yarns and 
medium counts of worsteds are adapted for 
this type of intermingled pattern in fancy 
costume fabrics. 

184. Fmicy Stripe Comhinations . — Designs 
of this class for worsted trouserings, cotton 
textures, and tweed mantlings, may be intri- 
cate in both weave and colour composition. 
Indeed, it follows as a natural se(|uence that 
if a striped design is well diversified in weave 
arrangement, it will be correspondingly com- 
plex in colouring. Not only in a weave, but 
in a textural and colour relation, is there 
intricacy of technical contrivance in these 
fabrics. First, a uniform texture is indis- 
pensable; second, this quality must be ob- 
tained in conjunction with novel weave 
effects ; and, third, the arrangement of colour- 
ing must be harmonious in shading and in 
accordance with the structure of the weaves 
combined. 

185. Irregular Woollen Weave Corribinations . — A compound 
of crossings, forming a style of design specially suitable for 
woollen yarns, is supplied in Fig. 161. Whether produced in 
fine or medium yarns for dress or cloaking fabrics, it forms an 
effective pattern. It is workable on fourteen healds, the plan 
of drafting being as follows: Threads 1 to 14 straight drawn, 
phen shafts 6, 5, 4, 3, 2. 1, 7, 8, 14, 13, 12, 11, 10, and 9. 
Should this method of drafting be adopted, Parts A and B 



^JOLOURrNO OF COMBINATION DESIGNS. 


259 


would constitute the reduced plan. Though the design con- 
tains fourteen distinct threads, it is, nevertheless, merely 
a modification of the first seven ends. These form a species 
of diagonal weave suitable for worsted coatings. 

The arrangement of this 
pattern may^be divided into 
four sections. Parts G and 1) 
have the diagonal moving to 
the right, and parts A and B 
to the left. Tlie manner in 
which each diagonal com- 
mences and terminates is tlie 
chief characbiristic of the 
pattern, and is illustrative 
of a method of combining 
this type of weave that may 
be followed out with satis- 
factory results. For dress 
materials the following weaving particulars are appropriate ; — 

Warp. 

1 thread of fine black and white twist. 

5 tlireads of medium gre}^ 

1 thread of fine black and wliite twist. 

Weft. 

All dark grey. 

Little variety of colouring is needed ; a light shade of warp 
and a medium shade of weft are sufficient to give due precision 
and proper development to the various features of this design. 

186. Gotton Stripes . — These have frecjuently a plain ground, and 
belong to the third group of drafted designs. The figuring is 
developed in warp and weft flushes neatly grouped in diamonds, 
twills, and fancy mats. An example of these designs is Fig. 162 
— a compound weavable on twelve shafts. It consists of bands 
of plain weave, warp rib, and wave effect. Section A consists 
of objects of the same shape and dimensions developed in 
both warp and weft floats. Thus, while the figure marked Jn 
solid squares wduld, in the fabric, be composed of weft flushes, 
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bhe part marked in crosses would consist of floats of warp; 
iience, providing the warp is Kght in shade, and .the weft of 
gin intermediate colour, these figures would be of distinct 
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hues. The following scheme is illustrative 
of the methods generally adopted : — 


2 

4 

2 

4 

2 

4 

2 

1 () 

2 

For 1 4 
1 8 threads. ( 2 
8 


of lavender, 
white, 
lavender, 
white, 
lavender, 
white, 
lavender, 
white, 
lavender, 
white, 
lavender, 
bright blue. 


\Vari>. 

threads 


Weft 

All lavender. 



According to this arrangement of colours the rib section would 
consist of furrows of bright blue and lavender, while the bands 
of plain would be divided into stripes of solid lavender of two 
threads each, and of mixture stripes of white and lavender of 
t«ro and four threads in width. As to the Section A, the 
effect in warp flushes would be solid white' on a ground of 
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lavender and white ; whereas the effect in weft floats would be 
solid lavender on the same mixture ground. This order of 
colours, but in different shades, such as pink and white, slate 
and white, and salmon and white, also develops well. In these 
latter shades, bright and pale pinks, and salmon and a deep 
and pale slaje, are requisite to obtain the proper gradation of 
tinting. 

187. Colouring of Designs containing several Weaveji of 
Varied Structures . — Three typical illustrations in the methods 
of introducing fancy shades into this sort of compound designs 
may be considered. They are given in Figs. 163, 164, and 165. 
These examples show how full of weave effect, styles of this class 
may be. Thus, in the first design, Fig. 1 63, which is composed 
of three weaves, there are four distinct stripes, consisting of 
fancy mat weave, corkscrew, and rib resptKttively. An effective 
method of colouring such a compound is as follows : — 

10 threads of light mixture. 

10 „ medium mixture. 

10 „ light mixture. 

For \ 1 thread of light mixture. 

1 5 ends, i 1 „ medium mixture. 

10 threads of light mixture. 

10 „ medium mixture. 

1 0 „ light mixture. 

2 „ medium blue silk. 

2 „ white silk. 

2 „ medium blue silk. 

According to this system of colours, the rib section consists of 
medium blue and white silk, the bands of fancy mat of stripes of 
light and medium mixture yarns, and the section of corkscrew, 
being warped thread and thread, consists of diagonals of the two 
shades of yarns employed. 

Fig. 164 is a composition of vertical and oblique twills, with a 
Strong contrast in the weave effect. The make marked in 0’s 
forms an oblique twill, of about the same degree as the upright 
twill yielded by the crossing developed in solid marks. ^In 
combination, thb weaves, though dissimilar in woven results. 
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produce a uniform texture. The following is an appropriate 
scheme of colouring : — 


8 threads of blue. 

3 „ slate. 

2 „ brown and white. 

3 „ slate. 

8 „ blue. 

8 „ brown. 

thread of brown. 

_ , ^ black and crimson. 

Repeat i ^ , 

^ 1 „ brown. 

1 1 „ black and green. 

8 threads of brown. 


f! 



Fig. 164. 

The centre of the large band of twenty-four threads is thus 
neatly tinted with fancy twist threads; while the diagonals 
developed in B s are composed of the blue, the same diagonal, 
when twilling to the right, consists mainly of slate, with a fine 
line of brown and white twist down the centre. There is, there- 
fore, not only in this arrangement an apt grouping of shades in 
a colour sense, but the plan of adjustment produces a form of 
stripe in keeping with the construction of the design. 
f JThe subsequent three-weave stripe — Fig. 165 — is composed of 
au uncommon set of crossings, namely, of sixteen-shaft twilled 


Plate XXV 
FANCY YARNS 

1. Ordinary Folded, or Two-Ply and Three-Ply Yami 

2. Flakes and Cloud Twists 

3. Curl Twists 

4. Gimp 
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hopsack, <rf ah eight-shaft diagonal, and of a fine warp cord. The 
threads making the cord section ought to be on a separate beam. 
A good systemjof introducing colour here consists in shading 
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the diagonal with colour, as indicated in 
the plan of working given below : — 

16 threads of slatish green. 

4 „ light brown. 

4 „ medium brown. 

4 „ dark brown. 

4 „ white silk. 
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The depth of the brown and the slatish 
green must be about the same ; if any- 
thing, the latter should be the darker. 

It is not unusual in these designs to 
employ bright shades of silk for weaves 
of a rib class, which are so constructed 
as to show the characteristic qualities 
of yarns of this material. Moreover, it 
is almost a general rule to apply the 
brightest colours to those sections of the 
design composed of warp cord crossings. 

Fig. 166 is a worsted trousering style, 
and is composed of four weaves, namely, 
a warp wave, corkscrew warp flushed, corkscrew weft flushed, and 
of fine twill. But it is not merely the variety of crossings which 
deserves notice, but also the arrangement or plan of combination. 
On both sides of the warp wave are bands of weft twill, contrast- 




ing with not only the former weave, but the bold stripes of fine 
twill represented in dots. These latter bands are intervened by 


Fig. 166 . 
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a line of niiie-lieald corkscrew or round twill. The scheme of 
warp colouring should be such as to admit of the corkscrew 
sections being developed in fine worsted and silk twist. This 
can be (effected by colouring as below : — 

Warp. 

For ( 1 thnuid of light brown mixture. ^ 

1() ends, j 1 „ brown mixture. 

2d threads of blue mixture. 

10 „ fine worsted and white silk twist. 

2d „ blue mixture. 

Weft. 

All brown or blue mixture. 

By this arrangement the bands of upright twill are developed 
in blue mixture, the warp wave in light brown and brown, and 
the corkscrew in silk twist threads. Should the weft be brown, 
the bands of weft twill marked in Kl’s would be of this shade. 

188. Figwed Designs striped in the Warp . — Designs of this 
type are chiefly workable in cotton and silk yarns. The idea is 
to obtain variety of colouring by the use of only one colour in 
the weft ; therefore, the coloured style consists of some diversity 
of striping in the warp. For this purpose, the examples in fancy 
stripe colourings. Figs. 11 and 12, may be used. For instance, Fig. 
167 (Design 1G7 a) contains three weave effects, there being, first, 
the continuous line of figuring developed in Vs, and second, the 
detaclied smaller figures in Q’s, both being produced in weft, on a 
wa-rp sateen ground. Underneath such figuring, stripe colouring 
may be arranged. 

Two examples, based upon G, Fig. 11, and Fig. 12, are 
given. In order to fit carefully with the repeats of the design, 
the proportions of warp colouring in the former would be as 
follows 

18 threads of white. 


Three ) 5 

„ medium heliotrope. 

times* i 5 

„ white. 

18 

„ medium heliotrope. 

Three f 5 

„ white. 

times- { 5 

„ medium heliotrope. 
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Fig. 167. 



Fio. 167 a. 
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If a dark heliotrope were used in the weft, then the figuring 
would be woven in such colour upon the striping qf white and 
medium heliotrope. 

The design may also be woven in a stripe of a three-colour 
class. If D, Fig. 12, were used, suitable proportions of colours 
would be : — ^ 

40 threads of white. 8 threads of white. 

8 „ green. 8 „ pink. 

8 „ white. 8 „ white. 

8 „ pink. 8 „ green. 

If two materials were used, say cotton in the warp and silk in 
the weft, then white silk would be suitable for the weft ; but if 
the weft is. cotton, then a light tone of heliotrope would form a 
pleasing contrast with the striping in the warp. It is a type 
of figured designing, economically coloured in the weft, but 
diversified both as to the degree of contrast of colour, and 
method of shade assortment or striping in the warp. 
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Si»OTl'El) EFFECTS. 

189. Varieties of Spotted Fabrics— 190. Spots due to Specific Systems of 
Weaving — 191. Swansdown Twill Spotted — 192. Sj)ots composed of ^ — and 

— Twills— 193. Weave- Spotting produced by both Floats of Warp and 
3 

Weft— 194. Irregular S]K>tted Stripes and Checks— 195. Si)ots developed by 
single Extra Warp Threads— 190. Fabrics Spotted with Single Picks of Weft 
—197. Mat Weaves Spotted— 198. Corkscrew Weaves with E.vtra Spotting 
Picks— 199. Spotted Diagonals— 200. Warp and Weft Spots compared— 201. 
Spotting in Iwtli Warp and Weft— 202. Advantages of the Warp and Weft 
Methods of Spotting -203. Yarns used for Spotting — 204. Spotted Effects in 
Ordinary Weaves— 205. Application of Fancy Yarns to Conipound Weaves. 

189. Varieties of Spotted Fabrics. — Woollen, worsted, cotton, 
and linen fabrics are all more or less ornamented on the spotted 
principles of designing and colouring. In all cases, it is sought 
to distribute or arrange, on a tinted groundwork, a series of 
minute spots, which may be composed of either the same or of 
distinct shades from those used in the construction of the general 
surface of the fabric. When this species of pattern is developed 
in woollens and worsteds, the spotting consists of mere specks 
of colouring, resulting from the employment of a special scheme 
of interlacing the warp and weft yarns. Cotton and linen styles 
require bolder and clearer spots than woollens, and, as a rule, are 
fuller of effects, There are various points to be considered in 
the construction of these patterns, relating to the method of de- 
velopment, the plan of grouping, and the dimensions of the spots. 

Respecting the method of development, this is subjective to 
the facilities at command. Thus, if the spotting can only be 
worked out in those yarns that constitute the . ground of the 
texture, then it is more a matter of inventing a suitable scheme 
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of weave-design than of any specific process of colouring. But 
should a special series of warp threads be used for^the spotting, 
then it becomes necessary to utilize both a particular type of 
weave and order of colours. Generally considered, spotted 
patterns are of four varieties, as follows : — 

I. Spots developed by the ordinary warp and we|t of the fabric. 

II. Spots obtained by using an extra series of warp yarns. 

III. Spots, obtained by using an extra series of weft yarns. 

IV. Spots obtained by using both an extra series of warp and 
weft yarns. 

The first is the simplest class of spots. It is due to special 



schemes of floating the warp, weft, or both these sets of yarns, 
at regular intervals in constructing the fabric ; that is to say, 
if the construction of the texture were of the mat order, here 
and there the mat effect would be substituted by groups of warp 
and weft flushes, lending to the surface of the fabric a spotted 
aspect. This type of spotted weaving is largely practised in 
designing for various descriptions of fancy woollens, worsteds, 
and cottons. In the second, third, and fourth classes of these 
patterns extra gi'oups of shades, entirely independent of those 
forming the ground of the texture, are employed. They allow 
of the production of more intricate efiects than those developable 
Ijy the first system, but are more difficult to manipulate in both 
weave and colour combinations. Ornamental styles coloured in 
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the warp for vestings, dresses, robes, and mantlings, also in the 
weft, and in toth warp and weft, are but developments of these 
forms of weaving and shade-arrangements. Subsequent analyses 
of these textiles will demonstrate the affinity of the principles of 
their construction with those of the spotted designs now under 
consideration. ^ 

190. Spots due to Specific Systems of Weaving . — As these are 
purely a product of the plan of building 
the fabric, they may be designated Weave- 
Spots. Thus the design given in Fig. 

168 would yield a spotted effect, how- 
ever simple the system of colouring might 
be. The pattern resulting, Fig. 169, is an 
example. Tlie shades in this texture are 
slate and white — the latter being the 
warp — and the effects consist of small 
white spots on a twilled surface. Of 
course in silk and woivsted dress fabrics 
the spots are of various forms, and are 
arranged on geometrical bases; but in 
woollens small effects, as in the illustration, are th(j most appro- 
priate. Still, the principles of this type of designing, whatever 
the form of the spot and the scheme of distribution, are the 

sanui, relating prim- 
arily to a diversifica- 
tion of the plan of 
weaving. In Fig. 168 
the twill is inter- 
rupted at certain 
periods, to allow of 
the formation of a 
spot composed of floats of warp yarn of some three threads in 
width and five picks in length. In Section A such spots lean 
to the right, and in Section B to the left, or in both parts of the 
style they run with the twill. It should be observed that, 
when modifying a common weave to develop spotted results, 
care must be exercised not to injure the general build of the 
fabric, for this fs a factor that must always remain intact. As 
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to the size of the spot, it varies according to the fineness of the 
fabric and the nature of the pattern to which it is appfied. 

191. Swansdovm TwiU Spotted . — The spots in this instance 
are due to the weft yarn. They may con- 
sist of small diamonds, minute figures, and 
other forms, and be arrange^! in diagonals, 
twills, or on such a system as to constitute 
an irregular effect. For example, in Fig. 
170 they run in oblique lines, and in 
Fig. 17 1 they compose a vertical diagonal. 
As a rule, the colouring of these styles 
is of a simple order, merely comprising 
the employment of neatly - contrasting 
shades. If any additional shade - effects, 
besides those yielded by the spots of weft 
yarn, are recjuired, fancy yarns are intro- 
duced into the warp to a limited extent. 
Take an illustration in colouring Fig. 170, 
in which the yarns are combined to form a striped pattern for 
cotton dresses : — 

Wurp. 

26 threads of medium blue. 

2 „ „ slate. 

2 „ „ medium blue. 

2 „ „ white. 

2 „ „ medium blue. 

2 „ „ slate. 

This arrangement gives a pattern consisting of a bold band of 
medium blue, succeeded by fine lines of slate and white orna- 
mented with spots of bright brown on a warp-twill ground. 
Now consider Fig. 171 in relation to worsted dress goods. 
Taking the warp to be a light fawn shade and the weft brown, 
again a texture results with a' twilled surface, but in this instance 
the ground parts are fawn spotted with brown. It will be 
apparent from these illustrations that in designs of this class 
but a small variety of colouring is needed, and that the fancy 
shades are usually worked into the warp, while the weft, in 


W<^L 

All bright medium brown. 
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order to afford uniform emphasis to the spotting, is of one shade 
throughout jihe texture. 

3 1 

192. Spots composed of j — and ^ — Twills. — The main 

elements of these styles are the irregular character of the spotting, 
the uniformity of the weft floats — these never covering more than 
three thread^ in succession — and the clearness of the patterns 
when shades forming a strong contrast are used for warp and 
weft. They form an extensive series of weave combinations, and 
examples are given in Figs. 172, 173, 174, 175, and 176. What- 
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Fig. 173. 


ever the weft yarn employed in the manufacture of these 
textiles, it constitutes, as in the preceding styles, the spotting, 
while the warp yarns tint the ground of the fabric. Though 
in these designs the spots generally appear to be irregularly 
arranged, still, on closer examination, it will be obvious that in 
the planning of each weave well-defined principles of textural 
composition are observed. Thus, in Fig. 172 each thread is 
depressed six times in each repeat of the design; in Fig. 173 
sixteen times; and in Figs 174 and 175 eight times. Here, 
therefore, is one element of uniformity of structure denoting the 
designing principles in these weaves. This uniformity of inter- 
* lacing extends to the picks also, hence the designs are essentially 
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regular in construction, and, with the exception of Fig. 172, yield 
patterns in which the flushes of warp and weft ^ are* equally 
balanced. It is needless to observe that this is an all-important 

characteristic in the 
build of spotted com- 
binations. 

Respecting the 
scliemes of colouring 
practised here, they are 
so various that only a 
few of them may be 
indicated. First, sup* 
pose Fig. 172 were woven in a brown and white twist warp, and 
crossed with black, slate, or blue weft. The pattern resulting 
from this arrangement would consist of a brown and white twist 
ground spotted with minute spots of diflerent shapes of black, 
slate, or blue, according to the weft yarn used. Fig. 173 pro- 
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duces a more regular 
cast of pattern than the 
preceding style. Here 
an appropriate method 
of colouring in the warp 
is two-and-two, while 
the weft again should 
be one solid shade. For 
exaniple, let the warp 
be 2 threads of slate and 
2 threads of medium 
blue and white twist, 
and the weft brown, 
then the pattern would 
consist of some diversity 
of tinting. It is only furnished as an illustration in shade- 
arrangement, sgid ought, in practice, to be considerably varied ; 
a fabric would result possessing a brown, slate, and medium 
blue and white twist ground, spotted with small patches of 

twist thr^a and of brown. 

€ 

A still more irregular plan is given in Fig. 174, by which a 


B' ■ B'- 

JBBBgBBR 
VH B«i MB 
BBDBaBQB 
BUB BBB 

» m 

B B 

Bftns B 
V. H 

□rBBOBBB 


vr ■ 

"i' 

B . B I 

BBBQB I 

B^^if^'BBB I 

□BBBDB 
B BBB B 
BBaiBKBOB t 
BBB BBB E 
m BBBC 

% "b 

SbbbSbbb I 

BBB RBI 

BBGBBBDR f 
BBB BBB I 

□B m 

mm m 

BaaUBBDB 
BRB B I 
BBBCSBBB [ 
B K 
Si ai 
B B I 
□BPBGBBB 

jSSBCJ^SiBHiS J 


fl B 

II • 

DBBBEMBB 
B BBB BB 
BBJBBBQB 


□BBBSBBW 

B 

RBUGN 

B 

aBBBGi: 

R BBit a 

BBURfSBUn 

BBB 

r mwM 
B' St 

B S 
B' ' B 

□!aiKBDB!^« 

BV'K 

S. B SS 


Fig. 176. 






SPOTTED EFFECTS. 


273 


marked intermingled effect is acquired. The warp and weft shades 
used in tl!is (Resign should slightly contrast, hut produce a soft 
mellow colouring. The pattern may be striped in tlui warp, 16 
threads of medium grey, and 1 6 threads 
of light grey, and woven with blue weft. 

The shade of blue used should form 
exactly the same depth of contrast with 
the light as with the medium grey. 

Fig. 175 is of the striped order, for the 
spotted effect is here combined with a 
band of sixteen threads of cassimere 
twill. Any simple method of colouring 
the twilled section may be practised, 
because if the scheme of colouring is too 
elaborate it does not contrast well witli 
tlie shades forming tlie 'latter part of 
the design. Such a scheme as the one 
appended is typical of what is usually 
applied in this class of effects: — 

WariK 

1 thread of black and grey twist. 

1 „ black and green twist. 

2 threads of black and grey twist. 

2 „ brown. 

1 thread of black and green twist. 

2 threads of black and grey twist. 

1 thread of black and green twist. 

2 threads of brown. 

2 „ black and grey twist. 

1 thread of black and green twist. 

1 „ black and grey twist. 

16 threads.of brown. 

Weft 

Blue. 

The former, or twilled part of the style, would thus be striped 

with lines of colour, while the latter part of the design would 

18 



Fig. 177. 
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be developed in brown and blue, the brown shade composing the 
ground, and the blue the figured or spotted appearance. 

Figs. 176 and 177 are examples in 
the methods of colouring such weave 
compounds in the weft, the weaves 
being grouped to form types of broken 
figuring. Both patterns are wefted 
one - and - one, but two - and - two and 
irregular weftings are also practised, 
the warp being, in each case, of one 
shade, but contrasting in colour with 
the shades used in the weft. Fig. 177 
gives the effect seen in Fig. ]77a, the 
warp of whicli is cotton and the weft 
fine woollen. Another feature of Fig. 
177 is that the floats of weft are in- 
creased in order to produce an ad- 
ditional (‘fleet in the fabric, lliis 
principle of dc^signing and colouring 
is applicable to fabrics of a figured character, aiid may be 
develoi)ed in di*(*ss, \’esting, and fanej^ cotton textures. 

193. - Sj'ifftting ]>ro‘ 

dnml hj/ hotJt, Floaffi of Wmj) 

(ind Wfft . — A more elaborate 
and interesting sp(icies of 
patterns results from this jdaii 
of spotting than from that of 
producing the spots by the 
warp or weft separately. All 
the shades entering into the tex- 
ture now assist in the develop- 
ment of the spotted effects — an 
element of tlie designs which 
increases the diversity of 
colouring and pattern formation feasible. Three very distinct 
specimens of this scheme of spotting are Figs. 178, 179, and 
180. Considering Fig. 178 first, it has a plain gi'ound, the 
spots l)eing arranged on an eight-shaft sateen base. Such a 
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design may be coloured on two methods — tlie warp and weft 
may be of distinct {)r of the same shades. Supposing, therefore, 
that in the first place the warp is of one colour only, such as 
brown mixture and crossed with blue mixture, then the mingled 
effects due to the plain ground would be enhanc(id by the specks 
of these colouijp resulting from tlu^ spots in the weave marked 



Fio. 179. 

□’s and (3’s = warp. 0\s and |’.s - wo ft. 


in full squares. By adopting, in the second instance', the thread- 
and-thread system of colouring in both warp and weft, a still 
more diversified style would ensue. In such a case the ground 
of the fabric consists of vertical lines with slightly indistinct 
spots at regular intervals. For fabrics in wliich clear effects are 
requisite this latter system of colouring is tlie most appropriate, 
*but in goods where mingled colouring is retpiired the former 
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scheme of colouring is preferable. Fig. 179 shows how this 
principle of spotting is applied to designs of a ^nore figured 
character. Section A may be iised separately, forming a series 
of broken twills composed of spots of warp and weft floats 
alternately. The extended design gives a more varied style of 
pattern, but the principle is the same. Seveijal schemes of 
colouring might be practised. First, the Simple orders of shades, 
such as one-and-one, and two-and-two, woven as warp in the 
same or different colours, or crossed in the weft : that is to say, 
one-and-one warping woven with two-and-two wefting, and 
vice versa. Another method is to colour in stripe arrangement 
in the warp, and to use one shade of weft : the weft spots then 
form a distinct feature of the pattern. Fig. 180 is a compound of 

cassimere twill and of a spotted 
weave. Part J. is a spotted 
twill, the spotting comprising 
both warp and weft flushes, 
thus securing a proper balance 
of colouring when fancy yams 
are used. The design is Capable 
of modification, both in weave 
and colouring. For example, if 
it were worked out on twenty- 
four threads and twenty-four 
picks, with the same size of spots, 
these would be grouped on a sateen base. Provided a stripe were 
required, the eight threads of twill, bracketed B, might be added. 
A check, in which the same weave forms the principal factor, is 
obtainable by surrounding Section -d, which should be doubled 
in size, with a band of eight threads and picks of common twill. 

A standard method of colouring is : — 

Warp. Weft. 

2 threads of medium gi*ey. 1 pick of medium grey. 

.,5 „ dark gi*ey. 2 picks of dark grey. 

1 pick of medium grey, 

• The small spots developed in the design in ® s by this scheme 
of colouring consist in the woven sample of dark grey warp,' 



Lift blanks and crosses. 


Fig. 180 . 

= H = weft. 

I B = weft. □ - warp. 
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while the spots developed in Vs consist of medium grey weft ; but 
as the git)undwork of the pattern is a compound of small dark 
and medium grey checks alternating, the spots would not be 
pronounced. Another useful method of colouring is as follows 

Warp, Weft, 

12 tliroaofe of brown mixture. Blue mixture. 

1 tliread of black and blue twist. 

1 „ black and crimson twist. 

2 threads of brown mixture. 

I thread of black and crimson twist. 

1 „ black and blue twist. 

() threads of brown mixture. 

In this instance, the spots marked in the dc^sign in S’s would, in 
the texture, be brown mixture, and those in Vs blue. This ar- 
rangement of spotted jmttern is also coloured on such principles 
as to form mixture, check, and other styles. 

194. Irregular Spoiled Stripes and Chech . — These styles 
constitute a further important type of weave-spotting. Designs 
constructed on this base are compounds of three weaves. 
Generally the ground weave is common twill, but it may be also 
mat or any other crossing which combines well with the twills 
employed in forming the sj)otted lines. If the weaves are of 
the four-shaft class they are generally those combined in Fig. 
181. This pattern (see Fig. 182) is a spotted check. The fine 
warp and weft lines running transversely and longitudinally 
in the fabrics are of similar dimensions. Thus the efiects 
formed by threads A exactly correspond to those formed by 
picks A\ In both instances there is one small weft and warp 
line, and one large weft and warp line. It is a rule for each 
spotting thread and pick in these designs to be of the same 
interlacings. 

If Fig, 181 is woven in a white warp and dark weft the cassi- 
mere twill sections would be a mixture of brown and white twills, 
while the surface of the texture would be dotted with lines of 
the respective shades, so grouped as to form indefinite rect- 
angular figuring. Should the picks A^ be changed to common 
twill, the spotting would only be lengthways of the fabric, 
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illustrating the principle on which the spots are made to produce 
striped pfiPtterns. 

There are several methods of colouring practised in this build 
of design, firstly, the spotting threads and jDicks are alone 
fancy yarns, the intervening threads and picks being composed 
of solid colours, thus : — 

Warp. 

10 threads of medium grey. 

1 thread of black and green twist. 

1 „ black and orange twist. 

Weft. 

10 picks of dark grey. 

1 pick of black and blue twist. 

1 „ black and orange twist. 

Secoiidly, the ground or common twill parts may consist of 
small checkings, and the spotting threads of bi-iglit shades. 
This scheme is worked out in fancy suitings and dress fabrics. 
A third arrangement comprises the use of cotton, silk, and 
worsted yarns, warping and wefting ten dark and two light, 
as in Fig. 182. This method is varied by using three or more 
colours for the spotting threads and picks, thus : — 

Warp. 

10 threads of white. 


2 „ 

light blue. 

10 „ 

white. 

2 

light brown. 

10 „ 

white. 

2 „ 

green. 


Weft. 

Same as warp. 

195. Spots developed by Singh Extra Warp Threads . — 
Patterns of this character are applicable to woollen, worsted, and 
cotton and silk textures. Differing in construction from the 
preceding examples, the system provides for the interlacings of a 
special series of fancy warp yarns in developing the spotted 
effects. These threads yield a pattern supplementary to that 
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resulting from the colourings forming the ground of the fabric, 
and from the twilled or other weaves used in the structiSre of the 
cloth. Any plan of weave or system of colouring may be adopted 
in producing the general foundation of the pattern ; for the 
spotting is obtained by a distinct set of threads, and is controlled 
by a section of the weaving plan entirely independent of the 
design giving the cloth proper. As all spots got on this 

principle are due to the use of a 
regular yarn, and not to fancy 
twists of a knop, cloud, or spangle 
class, the fabric resultant is (]uite 
uniform in texture and smooth on 
the surface. This is a feature the 
weave method of spotting possesses 
over the yarn system. Threads of 
a knop type, though giving the 
requisite spot, yield a fabric more 
or less rough in a])pearance and 
handle, while the patterns, as 
regards the spotting, have no 
definite form or arrangement. On 
the other hand, in the weave 
system, the spots ma}^ be located 
or distributed over the face of the 
fabric according to the effect re- 
quired. If desirable, the spotting 
may be arranged to form check, 
diamond, small figure, and other 
designs. Further, there is another difference between these two 
systems of introducing spots of bright colouring into woven 
pattern. When fancy twist yarns are used for spotting, the 
whole design, both ground and weave effects, results from the 
interlacing of these threads ; whereas, in the weave arrangement, 
the spotting yarns do not constitute the groundwork of the 
tei^ure, but merely add freshness to the pattern. 

Fi^. 183 is an illustration in this method of spotting. It will 
be oteferved that there are eight threads of twill to one thread of 
spotting. According to the patterns of warp which are given « 



For 8 For 8 For 8 For 8 
threads, threads, threads threads. 
|^= Spotting threads depressed S=Weft. 
■ = Spotting threads on race of □‘^Warp. 
fabric. 

Fig. 183. 
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below, the .spotting yarns arc much brighter in colour than those 
formiiiglihe ground of the fabric. This is the general I'ule. The 
spots appear on the face of the pattern in those positions in the 
design where they flush over three picks in succession, but run 
on the back of tluj tcixture in all other instances. The spotting 
ends arc so controlled that the small .specks of bright colouring 
they give are arranged on the four-shaft broken swansdown base, 
and hence are not only regularly distributed, but are also at eijual 
distances from each otliei* in the woven cloth. Th(i groundwork 
of the pattern is simple in colouring, and forms a species of 
shaded check. 

Two examples in colouring this de.sign are appended 

[. WariK 11. WitrfK 

I tlu-ead ol‘ tan. 1 thread of greisi. 

4 threads of black. 4 threads of ])lack. 

4 „ medium gr(‘y. 4 „ brown. 

1 tlinuid of blue. J thread of lavender. 

4 threads of light grey. 4 thi*eads of medium brown. 

4 „ black. 4 „ black. 

I thread of .scarlet. 1 thread of oranges. 

4 threads of medium grey. 4 threads of brown. 

4 „ light grey. 4 „ medium brown. 

I. liV/y. 11. Wefi. 

4 picks of. black. 4 picks of black. 

4 „ medium grey. 4 brown. 

4 „ light grey. 4 „ medium brown. 

19(). Fabrics Spotted by Sinifle Pick's of 
Weft. — There are various methods of produc- 
ing weft spots, but they may be grouped 
under two heads, thus : First, effects in 
which cei*tain picks of the weave are re- 
moved and substituted by special picks that 
will bring the spotting yarns on to the face 
of the texture ; second, effects in which a special series of spotting 
picks is employed. The latter system is the one most practised, 
because it gives the best results and the most uniform style. 
Fig. 184 is an illustration of the first method. It is a weave 
with a corkscitjw-twill ground, the fifth pick of which has been 
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changed to the pick marked in squares, which brings the fancy 
silk pick on to the face. The warp is usually a solid or*mixture 
shade, and the weft the same or a contrasting shade, with the 
spotting pick in bright colour. 

197. Mat Weaves Spotted, — One of the most useful methods of 
spotting with weft is given in Fig. 185. The spotting picks. Ay 
appear on the face of the fabric where the full squares are seen. 
They have been arranged on the eight-shaft sateen base, which 
ensures an even and regular distribution of the spots. The 
structure of the design is elementary. It only differs very slightly 
from the hopsack weave backed with weft. The solid squares 
I, are the only features which cause it to possess a different 
structural appearance from the same weave when backed with the 

3 

^ twill. These marks are, however, sufficient to produce the 

required spotted effect in the woven cloth, when fancy yarns are 
introduced into picks A of the pattern. 

TJie following are two typical methods of colouring this class 
of weave. In the first system, the ground of the fabric is one 
solid colour, but in the second system, it is striped with twist 
yarns. 

L Warp. L Weft. 

Blue or slate mixture worsted. 2 picks of blue or slate 

mixture* worsted. 

1 pick of silk, or worsted 
and silk twist. 


II. Warp. 

16 threads of brown. 

1 thread of black and scarlet. 

1 „ brown. 

4 threads of black and lavender. 
1 thread of brown. 

1 „ black and scarlet. 


II. Weft. 

2 picks of black. 

1 pick of black, blue, and 
white silk twist. 


198. Corlcscrew Weaves with Extra f^pottiiig Picks.' — The 
scheme of spotting given in Fig. 186 possesses one advantage 
over that in Fig. 184 — the ground weave or crossing is kept intaci 
Any weave or combination of weaves may be employed for 
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forming the texture, and the spots may be distributed on any. 
simple pfincij)le. If a fancy effect is required, special spots can be 
made to form diamond, check, and small figured patterns. The 
spots are somewhat more distinct than in the previous design, 
but in this example they have only been arranged to give a 
very minute dot in the fabric. Sliould a heavier texture be 
wanted than it is possible to produce by this single weave, a 
warp back, as in Fig. 187, may be added. In a single-make 



Fig. 186. 


Fig. 187. 


fabric it may be woven in one shade of warp and ground weft, 
with the spotting pick in bright colour. 

199. Spotted Diagoiials . — Fancy diagonals, as well as other 
types of fancy weaves, are frequently spotted with silk yarns, 
particularly in the construction of vesting patterns. An example 
in this class of designing is furnished in Fig. 188, which consists 
of a twenty-four shaft diagonal composed of corkscrew and 
ordinary twilled effects. 

Here special picks have been inserted for developing the spot. 
Thus the picks A, marked in B’s, produce the spotting. They form 
a broken twill pattern, two of the spots leaning to the left and 
two to the right. The weave comprises three distinct effects : 
first, a solid, compact warp twill ; second, a similar twill of weft- 
• flush; and, third, a furrow of corkscrew twill. The warp 
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colouring might be .solid, but the weft should con.sist of one pick 
silk and of six picks of worsted. ^ 

200. Warj) and Weft Sjwts compared . — Probably the method 
of developing spots by an extra series of warp threads is better 
adapted to woollens and cottons than to worsteds. In the last 
style of fabrics silk is the common material Used for spotting 
purposes. Being fine and lustrous, it imparts richne.ss of 
character to the woven fabric. For se\'eral reasons it is prefer- 
able to use extra picks in spotting wor.steds. Thus the weft 
principle of spotting allows of considerable latitude for figured 

work and variety of pattern, 
and does not largely increase 
the cost of weaving, nor add 
materially to the complication 
of design con.struction. In 
spotting worsteds by the 
warp system with silk, an 
extra warp or chain beam is 
retjuired, eind an additional 
.set of healds- which multiply 
the difficulties of the weaving 
process. Even when these in- 
creased facilities are requisi- 
tioned, the amount of figuring 
feasible is limited; whereas, by the weft method, the spot can be 
of any form or dimensions. On the other hand, the warp scheme 
is specially suitable for woollen effects of a tweed order iji which 
colourings is the main element, and where the extra yarns form 
mere dote of colour on the surface of the texture. Each principle 
has therefore its specific place in textile designing. 

201. Spotting in both Waip and Weft—Thm principle of 
design combines the two preceding methods of spotting — making 
it feasible to spot the surface of the fabric bptb in the warp and 
weft. It follows that patterns fuller of eSffect and richer in 
spotting are producible by this system. There is, however, one 
disadvantege in the employme^ of this method of spotting — it 
a^ds to the il^cacy of tha weaving operation, for special 
threads and picts are necessary fii^the production of fabrics. 
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The spotted twill, Fig. 189, illustrates the plan of arrange- 
ment. *Th^ twill or ground weave is, in designs of this class, 
continuous, and forms, independently of the spotting threads 
and picks, a perfect texture. Further, the sj)otting is so 
arranged that it does not interrupt the twilled effect. It is 
an addition al^and separate element of the design. When con- 
structing such styles, the order and size of the spots are the two 
main points for consideration. The methods of grouping the 
spots are similar in both warp and weft; thus, if there are four 
threads of ground weave to one thread of spotting in the warp, 
there will be the same 
proportion of ground and 
spotting picks in the 
weft. Adherence to this 
rule results in the manu- 
facture of a uniform 
pattern. Having de- 
cided ujjon the scheme 
of grouping, say five 
threads of ground to 
one thread of spotting, 
as in Fig. 189, proceed 
by marking out the 
spotting threads and 
picks on point paper in 
colour, next add the 
ground weave, and, lastly, determine the dimensions and order 
of the spots. As to the ground, it may consist of any well- 
planned assortment of twills, mais, or fancy weaves. With 
regard to the size of the spots, this varies according to the class 
of the texture being manufactured. For tweed fabrics, small 
effects are the neatest, but in some types of mantlings, in which 
the spotting yam is mohair or lustre worsted, large, clear, and 
bold spots yield the best pa-tterns. W’orsteds, linens, and cottons, 
with silk or mercerized cotton yarns for spotting, -are, as a rule, 
designed with mintlie, precise, and smart effects. Distribution of 
the spots is dpne on numerous sy^ems, such fqrms of arrange- 
ment as the diamond, simple^ Hgures^iind sateens being used. In 
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the example, Fig. 189, the spots are grouped on a broken-check 
base. Three methods of colouring this design require ex^anation. 

I. — Colouring for Cottons. 

* Warp and Weft, 

For ( 1 thread of tan. 

5 threads, i 1 „ fawn. 

1 thread of pale blue (spotting). 

For ( 1 thread of fawn. 

5 threads. ( 1 „ tan. 

1 thread of rose pink. 

II.— Colouring for Worsted Suitings. 

* Warp and Weft. 

5 threads of dark blue mixture. 

1 thread of black worsted and greem silk twist. 

5 tliD'ads of dark blue mixture. 

1 tlu'ead of black worsted and russet silk twist. 

Ill — COLOXTRING FOR WoOLLENS. 

* Warp awl Weft. 

4 threads of black. 

1 thread of dark blue 

1 „ dark brown and green! 

8 threads of dark blue. 

2 „ black. 

1 thread of black and tan. 

2 threads of black. 

.3 „ blue. 

1 thread of dark brown and green. 

1 „ dark blue. 

4 threads of black. 

1 thread of black and tan. 

4 threads of dark blue. 

1 thread of black. 

1 „ dark brown and green. 

^ In each case, the order of picUng must correspond vrUh the order of the spotting 
picks^ in the denigiis. 
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3 threads of black. 

2 „ dark blue. 

1 thread of black and tan. 

2 threads of dark blue. 

3 „ black. 

1 thread of dark brown and green. 

1 „ black. 

4 threads of dark blue. 

1 thread of black and tan. 

In the lirst colouring, the ground of the fabric is a composition 
of tan and fawn grouped on the thread-and-thread system, the 
spotting yarns being pale blue and rose pink. The second 
scheme is for textures consisting of one solid shade in the 
ground ; the surface of the fabric in this instance is dark blue 
mixture, liaving the check spotting produced by the weave — Fig. 
189 — in fancy worsted and silk twists. The third arrangement is 
a simple four-and-four check composed of black and blue, the 
spots falling in different parts of the checks. Should it be 
necessary to have the spotting always in the centre of the four 
threads, the construction of the design would have to be modified. 
Instead of the arrangement being five threads of ground to one 
thread of spotting, it would require to be four threads of ground 
to one thread of spotting. 

202. Advanimges of the, Warp and Weft Method of Spottmg. 
—In all fabrics in which spotting is the chief characteristic, the 
warp and weft principle of design construction is the most 
effective. Mantlings of a matelasse order, worsted dress textures, 
fancy cottons for vestings and (piiltings, are all spotted by this 
method. Allowing, as it does, for the employment of a double 
series of spotting yarns, it yields patterns characterized by much 
diversity of tinting and intermingled effects. By causing the 
two sets of spotting threads to interlace with each other, and 
arranging for them to be^of different colours, patterns full of 
textural details are produced. Still, for ordinary suiting fabrics 
either the warp or weft method is generally practised, because 
in these textiles the spotting yarns are only intended to dot the 
surface of the fabric with minute specks of bright colouring, and 
not to form decided patterns, as in mantling and dress styles. 
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203. Yarns used for Spotting . — The yarns used for spotting 
purposes are of various types. All classes of fancy threads, 
including knop yarns produced in carding, but single in construc- 
tion, and twists or folded yarns of various types are used. 

The first type is that employed in the production of Donegal 
tweeds, where the yarns are single, but coloured knops or specks 
are formed at intervals on the thread. These are due to 
distributing on the material, during carding, neps of fibrous 
material of diftiu-ont colours, which entei* into the condensed 
sliver and become part of the spun thread. By this method the 
position of the colour on the thread is not mechanically controlled, 
but the selection of the nebs of fibres us(‘d for spotting determines 
the harmony of colour result in the woven fabric. There must 
first be a suitable bl(‘ud of ground colour obtained in the carding 
of the material, and this having been fixed, tlu^ striiiigth and 
blend of colour for nepping purposes is arranged. No Doiuigal 
patt(‘rn would be satisfactory in colour (juality — which is the 
chief design characteristic such fabrics possess — unless th(i 
nepping colours^^ave strength and character of c.ontrast to the 
ground colouring, as seen in No. 1, Plate XXVI. 

Some of the fancy and folded thn^ads used for similar purposes 
as knop carded yarns, are those illustrated in Plat(j XXV., com- 
prising 3-ply, cloud, knop produced in twisting, curl, and gimp 
yarns. Yarns A, 7^, and C are ordinary threefold twists, being 
composed thus ; A , black and scarkit worsteds, and salna)n silk ; 
i?, black and green worsteds, and salmon silk; (\ black, russet, 
and orange.. For spotted worsteds, there are few yarns so useful 
as this class of worsted and silk twists. Samples E, F, G, 
and H are cloud threads. They are chiefly used in fancy tweeds. 
As a rule, they are rich in colouring. Threads D, E, G, and H 
are analogous in construction, for they are all composed of four 
colours and have one thread, which may be termed the central 
or principal yarn, all other threads twisting or twining round it. 
The composition of these respective twists is as follows : — 

D. Black for the central thread or shade, and crimson, green, 
and blue for the intermittent colours. 

E. Grey for the central thread or shade, and scarlet, black, 
and tan for the intermittent colours. 
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0. Dark olive for the central thread or shade, and blue, yellow, 
and ligh^ olive for the intermittent colours. 

F. Light clrab for the central thread or shade, and black, 
scarlet, and tan for the intermittent colours. 

Obviously, the result of using such yarns is to spot the surface 
of the texture with the various tints entering into their com- 
position. * 

Threads F, being of several thicknesses, differ in construction 
from threads I), E, G, and H. Still, this type of thread gives 
effects in the fabric somewhat resembling those resulting from 
the yarns with which it is grouped, and is also designated a 
“cloud” or “flock.” It is, however, less complex in colouring, 
and forms an elongated spot in the texture. 

The curled yarns are illustrated in types /, J, and K, Three 
examples are given — slate, crimson, and fawn. The curls or 
loops are of different sizes. Such threads are applied to both 
woollen and worsted fabrics, but mainly to tweeds and fancy 
costumes. They give to the pattern a richly-tinted aspect. Some 
classes of trimmings may be made entirely of these threads, but 
their relation to spotted fabrics is here alone considered. 

Gimp and knop twists are also employed largely in 
designs of a spot class. Five illustrations of these are given in 
samples L, M, N, 0, and P on Plat6 XXV. These threads are 
generally only /ipplied to the more fancy designs. Yarn L is a 
composition of three threads — black, blue, and tan. The black 
and blue form a two-ply twist to which the tan is added in the 
twisting operation. Small knops, causing the yarn to be some- 
what irregular in thickness, are formed at intervals by the tan 
thread. Compound M is more irregular in colouring and con- 
struction. Loose in twine, and of various thickness, it gives a 
novel type of spot, but on account of the lack of adhesiveness in 
its composition it is a difficult thread to manipulate in weaving, 
and hence is but sparingly employed. Yarn N is & real gimp. 
Two black threads, well tensioned in twisting, have been com- 
bined with yellow and crimson threads of slack twist, and run- 
ning loosely. Thread 0 is similarly constructed to N, only the 
gimp is not so prominent, owing to the several colours being 

^ more evenly tensioned during twisting. Compound P is ’a 

19 
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combination of gimp and knop. Thus knops or buttons of tan 
colour — see a — are formed at intervals on the thread. Yarns N, 
0, and P are suitable twists for spotted goods of various 
descriptions. 

204. Spotted Effects in Ordinary Weaves . — The several classes 
of spotted patterns analyzed have all resulted^ from the employ- 
ment of special builds of weaves. There are, however, some 
important species of these effects obtained in designs constructed 
on the ordinary principles of intertexture, which are extensively 
developed in both plain and ornamental fabrics. Allusion will 
now be made to several types of these patterns. It may be 
observed that in producing the spotting in these styles the fancy 
twists described in the preceding paragraph are utilized. 
Pattern No. 1 on Plate XXVII. is a specimen of fancy tweed 
spotted by this method. The cloth is woven from a twelve-end 
twill, the weft being black, and the order of warping as 
appended : — 

2 threads of dark blue. 

1 thread of black and tan curl. 

2 threads of dark brown. 

1 thread of black, brown, and white small curl 

2 threads of dark grey. 

1 thread of black and blue curl. 

It is scarcely necessary to observe that the curled yarns are 
the main elements of this colouring, spotting the fabric with 
small loops of tan, blue, and white. Knop, cloud, and gimp 
threads are similarly introduced into fancy fabrics. The effect 
of the knop twist is seen in the next illustration — Pattern No. 2, 
Plate XXVII. The minute figuring is due to combining two 
broken crow weaves. It is a style of design for union mantlings, 
and is capable of being varied to an unlimited extent in both 
colouring and ornament. The warp is entirely composed of 
brown and white knop cotton twist. The dots of white noticed 
in the texture are a product of the warp yarns, and not of any 
peculiarity in the structure of the weave or design. Such an 
irregularly spotted combination as this sample is only producible 
b^ yarns of the knop and cloud kind. 
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A third example, full of colour elements, No. 1, Plate XXVIII., 
may be (fescribed. It has been designed for a fancy coloured 
costume in the plain weave, and is illustrative of the variety 
of effect producible by order of warping and wefting, and 
diversity of yam structure in which hues, tints, and shades of 
colours are used. The yarns are of six varieties. A, B,G, D, E, and 
F, being composed of two or more colours, and all different in 
construction. A is a pronounced knop yarn ; B a curl yarn, of 
four varieties of colour, namely, deep crimson, orange, pale orange, 
and green ; C shows the difference in thickness and in wavy effect 
possible in gimp yarns ; 7), irregular twist with knops of fibres ; 
E and F, more ordinary twists, slack and hard spun intermittently. 
These, when arranged as in the fabric to make a check pattern, 
with over-checking in green, make a groundwork of colour 
which can only be acquired in textiles by using diversity of yarn 
structure. Blending in the material, or distributing colour in 
the weave, as in the spotted designs. Nos. 1G8 to 180, all repeat 
the colour regularly or in a prescribed pattern ; but when the 
yarns are so diversified in construction, the colours are, as seen 
in the fabric, not selected on any definite method. 

205. Application of Fancy Yams to Compound Weaves . — Only 
two examples need be considered here, as the character of the 
results is similar to that of those obtained in single weave fabrics ; 
only by reversing the position of the threads in the warp and 
weft, a prescribed form of pattern, see Plate XXIX., may be 
produced. On this principle, any type of design, as to figure or 
form, may be constructed, but it will have the same varied tint- 
ing as single weave fabrics, in which similar yarns are used. 
In this design, fancy knops and other cotton twists have been 
used. These yams give the spots of lavender, tan, and scarlet, 
which are regularly distributed throughout the pattern. It is a 
double- weave structure arranged one thread ground, one thread 
of fancy yarn, and one thread of ground. 

A different example produced in worsted yarns, and worsted and 
cotton twists, is that given in No. 2, Plate XXVI. It is double 
in structure, arranged one thread ground, and one thread fancy 
yarn, and not two-and-one, as the style on Plate XXIX. The 
^ground yarn is a single thread, forming the plain portions of thb 
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fabric, the curled yarn being in dark crimson, heliotrope, orange, 
and pale orange. A certain simple outline of pattern is formed 
by reversing the face and backing yarns. It is a good blend of 
colour, in which there is contrast of hue between the heliotrope 
and orange, and contrast of tone between the crimson and 
heliotrope ; but the chief characteristic is the diversity of colour 
surface due to the curl or loop twist yarns, and the way in 
which the colours in consequence of their arrangement are 
softened in quality. 



CHAPTER XIIL 

COLOURING OF DOUBLE WEAVES AND REVERSIBLES.^ 

206. Principles of Double Cloth Colouring — 207. Styles of Colour Effects 
obtained in Double Weaves — 208. Double Plains— 209. Classification of 
Double Plain Stripes — 210. Double Plain Strqies in Two Shades — 211. Two- 
Shade Stripes Warjied Irregularly— 212. Styles in Three Colours— 213. Double 
Plains combined with other Weaves — 214. Intermingled Double Plain Com- 
pounds — 215. Reversibles — 216. Methods of Colouring Double Plain 
Reversibles — 217. Colouring of Figured Designs containing Double Plain 
and other Weaves— 218. Reversibles arranged Two-and-One— 219. Figured 
Compound Weave Patterns — 220. Compound Colourings in Compound 
Weaves — 221. Colouring of Double Cloth.s, such as Golf Cloakings and Rugs. 

206. Prmciples of Double Cloth Colouring. — As briefly 
indicated in Chapter V., the general principles of colouring 
fabrics of a backed and double-make structure, resemble those 
applied to single textures. Pai-ticularly is this the case when 
the fabrics are •the ordinary types of trousering, coating, and 
suiting styles. This follows from the fact that the face of these 
cloths largely consists of patterns of similar composition to those 
produced in single textiles. Still there are some builds of backed 
fabrics, which, owing to being coloured on both surfaces, involve 
the employment of two distinct schemes of colouring — one for 
each side of the fabric. The object to be attained in such fabrics 
is the -development on the under side of the texture of a pattern 
that will, in general tone and character, correspond with that 
appearing on the face ; but, though this species of colouring on 
the back is frequently necessary, inasmuch as it enhances the 
selling qualities of the fabric, yet the grouping of the face shades 
is the primary consideration, for it must be in accordance with 

^ For information on the principles of designing double-make fabrics, the 
• reader is referred to )Voollm and Worsted Cloth Manufacture. 
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the weave-compound used in the construction of the cloth, 
whereas the scheme of colouring applied to the back is of 
secondary importance, and should be made to coincide in its 
main outlines with the style of colouring composing the face 
of the texture. An example may be analyzed. Fig. 163 is a 
weave-combination, which it is required to back ^ with warp and 
colour on such lines as to obtain a stripe style of pattern on the 
under surface. The face order of colouring is given on page 261, 
and has already been treated of. Without describing the 
structure of this build of backed fabric, it may be stated that 
the arrangement is generally one thread of face weave and one 
thread of backing throughout the design. It is usual to plan 
the backing warp according to the composition of the face 
design, so that the following scheme would, in this instance, be 
appropriate : — 

30 threads of light mixture. 30 threads of light mixture. 

14 „ medium mixture. 6 „ slatish blue. 

This would result in the production of an effect in colouring on 
the back of Fig. 163 quite in keeping with the scheme applied 
to the face, though the exact order of the face warping is not 
followed. The simphu* the arrangement of shades on the back 
the better, so long as it conforms with the order of colours 
producing the pattern on the face side. 

Another method of duplicate colouring in double and backed 
cloths, consists in having any ordinary scheme on the back 
which comprises a number of threads that is a multiple of the 
number occupied by the face pattern. Thus, in the scheme of 
colours for the design considered. Fig. 163, there are eighty 
threads, hence arrangements comprising twenty, forty, and 
eighty threads might be utilized. These are divisible into two 
or four stripes, according to the style of effect required on the 
back of the texture. In this kind of colouring it is evident that 
the combination of face shades is not closely worked to — a 
stripe neat in colour composition being the main factor for 
development. 

When the yarns for the face and back of the’fabric are of the 
same size and material, it is a rule in making but the pattern of ^ 
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warp to combine the two schemes of colouring, but each scheme 
is necessarily designed separately. In fabrics backed on the 
warp principle, it is feasible to have patterns of a striped 
character on the under surface, -while if the fabric is backed 
with weft, colouring on the back results in striping the texture 
transversely;^ it is, therefore, only by employing the double- 
cloth method that all forms of colour effects may be developed 
on both sides of the fabric. 

207. Styles of Colour Effects obtained In Double Weaves . — 
While, as is evident from the brief definitions of the principles of 
double-cloth colouring furnished in the preceding paragraph, the 
application of fancy shades to the ordinary groups of double 
weaves is more or less analogous to their application to single 
weaves and compound designs, yet there are some builds of 
double cloths which produce specific styles of patterns, such as 
are not obtainable in other descriptions of weaving and schemes 
of colouring. Amongst the most useful of these types are the 
double-plain, the double-cassimere, the double-mat, and combina- 
tions of these weaves. Patterns obtained in these makes, cover 
a large diversity of styles for trouserings, coatings, suitings, 
mantlings, shawls, rugs, curtains, and carpets. Here, however, 
the plan of colouring is not usually elaborate, being adapted to 
the structure of the design. The main characteristic of these 
fabrics which distinguishes them from effects obtained in single- 
make designs is the firmness and strength of the cloth, combined 
with clearness and precision of ornament or pattern. The 
utility of this class of design is evident in the varieties of 
textures, in which patterns are products of the double- weave 
system of cloth construction. As the structure of the weave 
is uniform in the fabrics mentioned, there are certain principles 
of colouring applicable to each class of effects. But, generally 
speaking, the use of a new double- weave necessitates the practice 
of a distinct system of colouring. 

208. Double Plains . — For giving variety of effect and pattern, 
there is no class of double make more useful than the double 
plain. The analyses made in Chapter VIII. of the schemes of 
colouring used in the single weave make it evident what are the 
common principles of gaining effect by combining fancy shides 
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in double plain; and, moreover, what is the type of pattern 
here producible; for, as the system of interlacing ^ is still plain 
— one fabric being formed above or over the other — whatever 
pattern is workable in the single weave may, by duplicating 
the plan of colouring, be also obtained in the double weave. 
Bearing this principle in mind, the methods of pa^ttern develop- 
ment in double- weave designs of all classes will be readily 
understood. 

The simplest type of effects developed in this structure of 
weave is stripe patterns. It includes fabrics of two, three, and 
four shades. As a rule, the shades combined are of a mellow 
and subdued character, being more in keeping with the build of 
the fabric than bright shades. Still, in fine worsted and cotton 
textures, somewhat brighter shades are employed than in woollen 
fabrics, which, being usually felted, mainly consist of patterns 
resulting from combining toned colours. These stripes may be 
of any dimensions, from line-like effects to broad bands several 
inches in width. Next to stripe patterns in importance are 
intermingled patterns. Such styles possess a peculiar diversity 
of minute effects, which makes them readily distinguishable from 
the mingled patterns obtained in other weaves and methods 
of colouring. Some of these effects will be analyzed. Checks, 
diagonals, small figured styles, and elaborately- ornamented 
textiles, are also developed in these weaves. AH these fabrics 
are double plain throughout. Though the weave is apparently 
an unimportant factor, yet it is closely related to the pattern 
produced, and has moreover to be modified with every change 
effected in the outline and form of the design resultant. Strictly 
speaking, all double plain patterns are composed of at least 
two weaves — one of which brings the odd series of yarns on 
to the face, and the other the even series. It follows that if a 
cloth is warped and woven one-and-one — say black and white 
— that one make gives a black,’ and the other a white effect 
on the face of the fabric. Remembering this principle, it 
will be evident how, by changing these weaves in working out 
figured or ornamental patterns, any construction of design may 

,.ie acquired. 

* 209. Classification of Double Plain Strijpes . — Striped designs, 
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obtainable by colouring double plain designs according to various 
systems, are as follows : — 

I. Patterns in two shades. 

11. Patterns in tliree shades. 

III. Patterns in four shades. 

IV. Patterns in two, three, or four shades, comprising double 
plain and other weaves. 

The most elementary form of pattern obtained in the double 
plain is the “hairline.” It resembles in appearance the effect 
produced by warping and wefting the single plain make thread- 
and-thread, only the fabric is sounder and firmer in build, as 
well as finer and more compact in construction. This simple 
style is a product of a certain method of colouring the double 
plain, but the same weave can be arranged and coloured to yield 
an endless variety of patterns. 

Three-shade stripes are, on the average, richer in colouring 
than the first order of patterns, and include the most useful 
forms and builds of double plain stripes. The third class, while 
composed of a larger number of shades, lacks scope for diversity 
of arrangement. As to the patterns comprised in the fourth 
class, they arc rarely composed of more than two shades, but 
owing to containing additional weave elements they are more 
diversified in design. 

210. Double 4^ lain Stripes in l\vo Shades . — These are of two 
types: I. Patterns warped and woven one-and-one; and II. 
Patterns coloured variously, but in strict accordance with the 
structure of the design used. Allusion will primarily be made 
to the I. type of these styles. In this form of pattern, it is a 
question of arranging the double plain weaves on such principles 
as to produce any style of stripe pattern. Take an illustration. 
Patterns 1 and 2 on Plate XXX. are double plain stripes ob- 
tained by this method. The colourings are as follows : — 

1 . 2 . 

1 thread of olive. I thread of brown. 

1 „ slate. 1 „ brown and white 

twist. 

The feature for analysis is, how the various combinations of 
stripes, and in “Pattern 2 of twilling, are developed in these 
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textures, which are composed solely of double plain weaves. 
Pattern 1 is an assortment of small stripes of four different sizes 
worked out in two shades. If necessary, the design — i.e. the 
plan of weave — could be so modified as to give a pattern in 
which the stripes would not only run from a broad to a narrow 
band, but tone off on both sides. A brief analysis of the design 
for this texture, given in Fig. 190, will make it evident what the 
principles of weaving are, which determine the construction of 
this kind of pattern. Here two double plain makes are combined, 
one of which floats the odd, and the other the even threads and 
picks on the face. Now these weaves are so grouped in this 
design that they give a pattern corresponding in every detail with 
No. 1 on Plate XXX. The use of these two weaves, and the 
method of adjustment, are two elements of design to which all 
such styles of woven effects are due. The weave marked in grey 
is the reverse of that marked in dots, for it brings the even set 
of threads on to the face, while the weave, □, takes them on to 
the back. When it is considered that the arrangement of 
colouring is one slate and one olive, and that each of these 
weaves forms two fabrics one over the other, it becomes obvious 
that in Sections A of the design (Fig. 190) a slate stripe of plain 
fabric will cover an olive stripe of similar dimensions; but in 
Sections B a plain olive band conceals a corresponding stripe of 
slate. Referring to Fig. 191, which is the weave arrangement 
for producing Pattern 2 of Plate XXX., it will be observed that it 
is a style containing, in addition to the stripe effects, a series of 
clear twills. Evidently these have been developed on the same 
system as the preceding example, which consists of the identical 
weaves and order of colouring as Fig. 191. Diversity of 
pattern has, therefore, been acquired by adopting a different 
method of combining the weaves. This is effected by first 
sketching out on point paper the exact form of the pattern 
required, and then adding weave A of Fig. 190 to the un- 
coloured parts, and weave B to the coloured sections. It will 
be subsequently shown that reversible double plain styles are but 
developments of this species of designing. 

211. Two-Shade Stripes Wa/rped Irregularly, — First, there 
are styles of this class which are compositions of two shades, and 
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in which variety of pattern is only producible by ingenious 
methods of .grouping fancy yarns. By the aid of two examples 
(Patterns 1 and 2, Plate XXXI.) it may, however, be shown that 
even when thus limited to the use of two colours a considerable 




range of patterns may be acquired. The order of shades for 
Pattern 1 — the design for which is given in Fig. 192 — is : — 


Warp. Weft. 

For ( 6 threads of slate. 1 pick of slate. 
64 threads. 12 „ black. 1 „ black. 

For ( 8 threads of black. 

58 threads. 12 „ slate. 
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One principle that requires to be taken cognizance of in 
making double plain stripes is, that while only /wery other 
thread comes on to the face, every pick, to some extent, is useful 
in forming the pattern on the right side of the fabric. As the 
principal feature of such styles is the solidity of the several lines 
of colour, providing these do not exceed four ip number, it 
becomes a problem of so constructing the design that each shade 
of weft used, shall only float or flush over that colour of warp 
yam it is supposed to match. To produce a stripe in two colours 
is comparatively simple ; but, in the example given in Pattern 2 
on Plate XXXI., the difficulty of arranging the plan of weave 
is increased by varying the order and size of the lines of colour. 
Thus, there ai’e bands of colour of eight, six, and two threads 
each, or, on the face, of four, three, and one thread respectively. 
If the design. Fig. 1 92, is examined, it will be observed that the 
odd picks only cover the face-threads in parts Z), which are the 
slate threads in the fabric, while the even picks are arranged 
to cover the face-threads in part A only. Should the weave 
be further dissected, it will also be noticed that picks 1, 3, 5, 
and 7 interlace plain with the face-threads of D, but that picks 
2, 4, 6, and 8 interlace plain with the face-threads of sections 
A. In this manner, the solidity of each stripe of colour, wliich 
is the essential feature of such styles, is kept intact, and a 
pattern formed possessing distinctness of parts. ‘This example, 
and No. 1 of Plate XXXI., illustrate the numerous effects pro- 
ducible in these weaves by this method of colouring. Both parts 
A and B of Pattern 1 form stripe arrangements. By varying 
the number of bands of these respective combinations, useful 
species of pattern are producible. Pattern No. 2 shows how a 
broad band of one shade may be worked into the texture, and 
then a line-like stripe of a second shade formed upon it. 

There is one peculiarity about the weave-design — Fig. 193 — 
forming the drab band in Pattern 2 of this Plate, which contains 
eighteen threads. The ordinary double plain used in Figs. 190, 
191, and 192 is untied ; it follows that if some sixteen or more 
threads were used, as in this instance, the woven pattern would 
be loose and unsatisfactory in structure'. So long as no more than 
eigtt threads form a stripe, tieing may not be neceslaary,*^ tttt when 
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this number is exceeded, a weave must be employed that, while 
tied or Pitched, will not interfere with the neatness, compactness, 
and uniforinity of this type of woven colouring. The weave 
generally used for this purpose is given in part A of Fig. 193. 
Though somewhat irregular in construction, it produces a fabric 
perfectly even on both surfaces, and as smart and clear in other 
respects as l3io double plain texture. The order of colouring 
for this example is: Warp, 18 tlireads of drab, 2 threads of 
brown ; and weft, 1 pick of brown and 3 picks of drab. The 
drab picks never float over the face-ends of brown, and, on the 
other hand, the browii picks always float under the drab face- 
ends — this being the principle of iiitertexture to which the 
solidity of the respective lines of colour is due. 

212. Style>^ in Three or more Colours. — Some extremely 



A 

Fig. 193. 



Fig. 194. 


interesting and effective stripes ai*e got in double plain weaves 
by employing three and four colours. Two examples — Patterns 
3 and 4 on Plate XXXI. — are furnished in styles composed of 
three shades. * The weave for producing the former (Fig. 194) is 
simple, being so constructed as to form lines of lavender, claret 
brown, lavender and white. By comparing the order of colour- 
ing — which is given below — with the weave, the principles of 
design in which the pattern is obtained are obvious : — 


Warp. 

4 threads of lavender. 

2 „ claret brown. 

4 „ lavender. 

2 „ stained white. 


Weft. 

1 pick of lavender. 

1 „ stained white. 

I „ lavender. 

1 „ claret brown. 


It will be noticed that the first pick is lavender ; the reason 
for this is, that in the design the face-thread of lavender is down, 
and i| i4 were, covered by any other colour but its match in 
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shade, the solidity of the lavender line would be interrupted. 
Pattern 4 of this Plate contains the same number of colour 
elements, but is quite different in arrangement. The design for 
this style — Fig. 195 — is so planned as to yield an effect, on the 
face of the fabric, as follows : a stripe of four threads of claret 
brown and white twist, a fine line of lavender, a stripe of four 

threads of clarht brown and 
white twist, a fine line of 
lavender, a fine line of claret 
brown, a fine lino of twist, 
a fine line of claret, and 
a fine line of lavender; in 
other words, it forms a compound of eight separate bands of 
colour. The plans of warping and wefting are appended : — 
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Fio. 195. 


Warp. 


8 threads of 
2 
8 
2 
2 
2 
2 
2 


claret brown and white twist, 
lavender. 

claret brown and white twist. 

lavender. 

claret. 

claret brown and white twist. 

claret. 

lavender. 


Weft. 

1 pick of claret brown and white twist. 

1 „ lavender. 

1 „ claret brown and white twist. 

1 „ claret. 


The effects in four shades are somewhat limited in variety, 
the respective stripes being of a single-thread character on the 
face. They are constructed on the same lines as the three- 
coloured patterns just described. 

213. Double Plains cornhined with Other Weaves . — Patterns 
of this class are made in worsted, woollen and cotton yarns. 
Certain weaves of a warp flush character, including types of 
corkscrews, combine satisfactorily with this double plain. The 
twills or makes used should be capable of forming neat patterns 


COLOURING OF DOUBLE WEAVES. 


303 


when coloured on the one-and-one system, which is the invariable 
method of wefting such designs. Referring to Fig. 196, which is 
a weave com*pound of this description, stripes of double plain 
are united with a stripe of corkscrew, resulting in the con- 
struction of the style given in Pattern 3 on Plate XXX. The 
colours are maroon and dark green, and are grouped on the end- 
and-end systeA in both warp and weft ; hence the solid lines of 
these shades in the double plain parts, and the obli(j[ue twills of 
maroon and green in the corkscrew sections of the fabric. 
Practically there are two points to consider in the selection of 
weaves for combining with double plain crossings, namely, the 
wefting capacity of the crossing, i.e., its power to weave regularly 
with the plain ; and, second, its structure in regard to the scheme 
of shade-assortment practised in these designs. Respecting the 
first point, if another double make should be used, such as 
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Fig. 196. 


cassimerc or mat for face, and plain for back, there would not be 
mucli liability to form a fabric lacking regularity of construction 
and hence evenness of surface ; but, should the additional weaves 
be single in construction, they must be exactly of such structure 
as to work uniformly with the double plain. One point that may 
be noted in designing for these combinations, is to frequently 
divide the pattern, and so avoid the formation of broad bands of 
the several weaves. Then, as to the structure of the crossings in 
respect ‘to colouring. Warp twills and warp weaves are most 
suitable, because they do not exhibit the weft colouring to any 
marked degree, and hence they allow of quite a distinct method 
of tinting being introduced in the warp of the sections of the 
design in which they occur. 

Styles of this description are neat in form and colouring. 
Being characterized by smartness of composition and rich- 
ness of textural effects, they are developed to a large extent. 

214. Intermiv^led Double Plain Compounds . — The mcfet 
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uncommon effects producible in doubbi plain crossings are 
possibly those resulting from employing schemes of colouring 
containing an odd number of threads, such as 2, 1, 1 and 1, and 
the 4, 1, 1 and 1 groupings. The 
weave used in such schemes of com- 
bining shades is given in Fig. 197. 
In larger styles, sections A and B are 
increased to sixteen! threads and picks 
each. the aid of an example the 
principles underlying tliis form of 
pattern construction may be ex- 
pounded. Pattern 5, Plate XXXI., 
results from the following arrangement of colours and tlie 
weave. Fig. 197 


lUKlLJ 

SunRS 

SI 




■ 

1 un 


! 

11 

1 

H 

if 

11 

1 

1 

■ 

I 

[|i! 


uu 

1 

H 

1 

s§ 

■ 

8 

■ 


Fio. 197. 


For 

42 t]iread.s. 


For 

14 tlireads. 


Warp aiul Wefi. 

'4 threads of brown. 

1 thread of black and white twist. 
1 „ brown. 

.1 „ white. 

'4 threads of brown. 

1 thread of black and white twist. 
1 „ brown. 

.1 „ orange silk. 


The pattern is weavable on eight shafts, one repeat containing 
112 threads, so that it possesses the leading characteristics of a 
Jac(|uard design. The dimensions of each repeat of the pattern 
are due to the order of grouping the colours, combined with the 
weave. Thus, as there are fifty-six threads in each repeat of the 
colourings before the plan of weaving coincides with the order 
of the shades, the pattern of warp must run through two, and 
the weave through sixteen repetitions. Tlie cause of the con- 
struction of this pattern consists in the appropriation of a system 
of colouring, containing a number of threads not a multiple of 
the number of ends and picks in the weave. Tliis scheme of 
colouring is practised in fine worsteds and woollens for mantlings, 
in medium counts of yams for suitings, and also in linen and 
cotton textures for vestings. 
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There ^is practically no limit to the variety of etfects obtained 
on this system of colouring double plain designs. On the 
diamond base, forming Pattern 5 of Plate XXXI., an indistinct 
check in orange silk is distinguishable ; and in this plan of weave 
and by irregular orders of colouring, many varieties of spotting, 
intermingled jheckings, and other effects in minute and in clear, 
bold patterns, are produced in various counts of both woollen and 
worsted yarns. The 2 black, 1 twist, 1 grey, and 1 twist, method 
of colouring is also useful for this purpose, yielding a form of 
pattern that can be diversified by modifications in colouring. 

215. Reversihles . — Double and treble weaves are employed 
in the construction of these effects. Amongst the compound 
weaves used for this purpose, the double plain is one of the 
most important. It gives a species of figuring as clearly de- 
veloped on one side of the texture as on the other. The system 
of colouring is mainly one-and-one, with some slight modification, 
such as a stripe or check effect in addition to the ornamental 
details worked out in colour. This principle of weaving is 
practised in the decoration of woollen and worsted shawls and 
rugs, tapestries, curtains, and Kidder and Scotch and other carpets. 
In the examples given in No. 4, Plate XXX., and Nos. 1 and 2, 
Plate XXXIL, two builds of fabrics ai’e i*epresented, namely, 
the double plain and the double twill. An important element of 
all such figuriwg, distinguishing it from that obtained by other 
schemes of weaving, is the clearness with which tlui details and 
component parts of the design are developed. This characteristic 
is a product of the double-weave arrangement. Taking, for 
instance, the shades of a texture thus constructed to be black and 
white, it follows that from any double-make combination in which 
the figuring is produced by changing the positions of the weaves, 
that is, by transferring that weave on to the back which has 
appeared on the face, and vice versd, there must result a pattern 
clear in outline and general composition. No other principle 
of weaving is capable of giving effects so well pronounced in 
these features : other figured styles are more or less wanting in pre- 
cision and regularity of outline. Reversibles are made in double 
weaves arranged on the one-and-one, the two-and-one, and the 
three-and-one piinciples. The first method is the inost frequently 
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practised. When the second and third schemes are adopted, the 
yams used are of two sizes~that forming the figure being con- 
siderably thicker than that employed for the ground of the texture. 

216. Methods of Colouring Double Plain Reversihles . — 
Generally these are not very intricate, the main work in orna- 
menting such fabrics consisting in the adoption of a well-arranged 
design, with the various sections of the figuring correctly repre- 
sented on point paper. A few illustrations may be described. 

On Plate XXX., Pattern 

4, and on Plate XXXII., 
are textures for dress- 
ing-gowns and shawls. 
Sections of each design 
are given in Figs. 
198, 199, and 201. It 
should be observed 
that in executing these 
styles the first work 
relates to sketching the 
pattern on point paper, 
the weaves being subse- 
quently added. The 
jgg ground sections are 

occupied by the opposite 
weave to that applied to the figured parts. There should, not 
be figure outlines requiring less than two threads and picks to 
develop, or the effect in the woven fabric will not be satisfactory. 
It should be considered in preparing these designs that practically 
every other thread and pick are duplicate yams — ^both the odd 
and even threads not being utilized simultaneously in the con- 
struction of the pattern on the face of the cloth. Providing 
the figure has been correctly worked out on point paper, an 
appropriate scheme of colouring has then to be applied. Here 
various technical details and other points have to be considered, 
such as the structure of the design, whether bold or subdued 
colouring is the most suitable, and the scheme of grouping shades 


necessary to develop the ornamental forms of the style. First, the 
shades of yam are arranged, one-and-one, throughout, in order to < 
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meet thf structure of the double plain weaves. Second, it may 
be useful ta consider types in which the designs are clearly 
pronounced in every detail, and others in which the figuring 
is more or less subdued. Take, for example, the worsted shawl 
pattern. No. 4 on Plate XXX. By warping and wefting thus : — 


f 1 tlft-ead dark shade, 
1 1 „ blue, 


f 1 thread dark shade, 
i 1 „ white. 


the figuring on the face of the fabric is developed in the dark shade, 
and the ground in the white and blue, the effects on the under 
side being exactly the reverse of those on the face. For shawls 
few principles of design are more useful than this, for it gives a 
texture in every particular as neatly ornamented and constructed 
on one surface as the other. The border of these goods generally 
consists of a different pattern from the centre or groundwork of 
the shawl, and is also differently coloured. Take the following 
as an example : — 


1 thread of dark brown. | For ' 

1 „ blue. j 96 192 threads — the edge 

1 thread of dark brown. | For of the shawl. 

1 „ white. ] 96 


1 thread of blue. ) 24 
1 „ white, j 

1 ttiraad of scarlet. ) 24 
1 „ white. ) 

1 thread of blue. ) 24 
1 „ white, j 

1 thread of orange, ) 24 
1 „ white, j 

1 thread of blue. | qo 
1 „ white, j 

1 thread of orange. ) 24 
1 „ white, j 

1 thread of blue. | 24 
1 „ white, j 

1 thread of scarlet. | 24 
1 „ white, j 

1 thread of blue. \ 24 
1 „• white, j 




I Border — repeat ; 768 
I threads in border. 


/ 
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1 thread of dark brown. \ For ' 
1 „ blue. 3 96 

1 thread of dark brown. ) For 
1 „ white. j 96 

Repeat the border. 
„ edge. 


3648 threads — centre 
of the shawl. 


The above arrangement is for a line worsted shawl made of 
about twofold fifty’s yarns and set in twenty’s reed four’s. The 

centre and edges of 
the shawl are simple 
in colouring, but the 
border consists of 
checks of blue, scarlet, 
and orange on a white 
groundwork. As the 
white yarns alternate 
with each of these 
colours, the figuring on 
one side of the shawl 
in the border is solid 
white on the checks 
named, but on the re- 
verse sijle the figuring 
is developed in the 
various colours, while the ground is white. Other and simpler 
forms of colouring besides this are adopted ; for instance, another 
appropriate method of colouring the border and the centre of the 
shawl. Pattern 4 of Plate XXX., using a double-plain diagonal 
weave for the edges, is thus : — 

1 end of white. ^ 

1 „ light grey, j 

1 end of white. ) 

1 „ dark grey. J 

When this class of designing and colouring is executed in 
woollen yarns for rugs, the fabrics are covered with pile on both 
surfaces, causing the colourings to possess a very mellow aspect. 
Pattern 1 on Plate XXXII. is an example of ‘this kind. The ' 
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design (Fig. 199) is made on the same system as that for the 
preceding style. The arrangement of shades is as follows : — 

Warp. 

1 thread of dark grey. ) For 
1 „ white. 1 48 threads, 

t 1 thread of light grey. ) For 
1 „ white. S 48 threads. 

Weft 

1 pick of dark grey. | For 

1 „ white. ) 48 picks. 

1 pick of brown. ) For 

1 „ white. i 48 picks. 



217. Colouring of Figured Designs containing Double Plain 
and other Weaves.— One illustration in this type of fabric will 
show the principles of colouring and weaving which have now to 
be considered. The object is to obtain three or more effects in 
figured fabrics mainly composed of double plain crossings, and at 
the same time to develop with special emphasis the ornamental 
forms combined. A feature to be avoided in the construction of 
these designs is the employment of such quantities of the single 
weaves as will result in the production of a fabric irregular in 
build. Fig. 200 shows the manner of combining the different 
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crossings to obtain such effects. Intricate orders of colouring are 
feasible here, providing the thread-and-thread scheme is retained : 
the more ingenious the system of grouping the shades, the more 
valuable the results. 

218. Reversiblea arranged Two-and-One.— This tyjye of textiles 
is produced in various kinds of yarns, such as worsted, woollen, 
fancy cottons, and mohair. It is a useful build of fabric, being 

developed in dresses, 
suitings, mantlings, 
vestings, and quiltings. 
An example in cottons 
is given on Plate XXIX. 
A section of the de- 
sign used in producing 
this fabric is Fig. 201, 
from which it is 
evident there are two 
ends and picks of 
ground weave to one 
end and pick of figure. 
The weave applied to 
Kig. 201. ground may be 

0 = Weft in ground. □ = Warp in ground, plain, twill, mat, or 

gjss Weft figure. 0 = Warp figure. , 

“ ^ e 6 ajjy other simple cross- 

ing, but that applied to the figuring threads is invariably 
plain in order to secure a texture quite fast in build through- 
out. The following is the method of colouring practised 
here : — 

1 thread of fine white cotton. 

1 „ thick white cotton twisted with scarlet (knop). 

2 threads of fine white cotton. 

1 thread of thick white cotton twisted with lavender (knop). 

2 threads of fine white cotton. 

1 thread of thick white cotton twisted with tan (knop). 

1 „ fine white cotton. 

When the following scheme of shades is adopted, the aspect of 
thfe design is completely changed : — 
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1 thread of fine medium blue cotton. 

1 „ thick white „ 

1 „ line medium blue „ 

This latter order gives a solid blue ground with a clear figure. 

There are several distinct methods of colouring these designs. 
First, the figuring threads, as in the first of these examples, are 
coloured variously, while the ground threads are of one shade. 
This afibrds a clear development of the design, particularly when 
the ground and figuring yarns are of contrasting shades. The 
production by such arrangements of a monotonous groundwork 
is obviated by spotting here and there with the figuring yarns, 
as in the patterns on Plates VII. and XXIX. A second system 
admits of the ground being composed of stripes or checks of 
any dimensions over which the figuring in bright colourings is 
distributed. Third, for woollen vestings, to which this type of 
design in simple twill and spotted effects may be applied, such 
orders of colouring as are given below being practised : — 

I. 

1 thread of black. 

1 „ black and blue twist. 

2 threads of brown. 

1 thread of black and light olive twist. 

•2 threads of blue. 

1 thread of black and scarlet twist. 

1 „ black. 

II. 

1 thread of light grey. 

I „ black and white twist. 

1 „ light grey. 

1 thread of dark grey. 

1 „ black and white twist. 

1 „ dark grey. 

The ground shades in the first method should be of similar 
depths of hue, while the twists must not only harmonize with 
them but also jvith each other. The checks of light and dark 


) For 
y 9 threads. 

) For 
j" 9 threads. 
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grey in the second example may, in practice, be of different sizes. 
One feature of this system is that the groundwork may bfe varied 
in colour composition, but the twist yams making the small 
ornamental effects suitable for fancy coatings, are of the same 
shade in both sections of the pattern. 

219. Figured Compound Weave Patterns . — In general colour- 
ing these are treated on similar principles to reversible double 
plains — such duplicate schemes of shades as are workable in the 
single weaves being employed. Double cassimeres are coloured 
on such various methods as to be used in the manufacture of 

plain and figured tex- 
tures. From Fig. 202, 
which is a plan of the 
weaves for the curve 
effect seen in Pattern 
2, Plate XXXIL, it will 
be apparent how the 
designs are constructed. 
It is the same weave 
which is run on to the 
ground as on to the 
figure, only in the 
former the odd threads 
appear op the face, and 
in the latter t^>ey 
appear on the back, 
while the even threads come on to the face. The order of warp- 
ing and wefting is one thread of blue and one thread of stained 
white, so that the structure of the weave-design produces the 
ground of the texture in blue, and the figure is stained white. 
The opposite effect obtains on the reverse side of the fabric 
from that represented in the illustration, the colours which 
form the ground on one side composing the figure ori the 
other. 

220. Compound Colourings in Compound Weaves . — This is a 
good, principle of colouring for vesting styles, either in woollen 
or worsted yams. Some diversity of yam structure is used, 
thai is to say, woollen combined with worsted, or with worsted 
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and silk, in order to obtain a difierence in brightness of surface 
in the texture. No. 1, Plate XXXIIL, is an example. The ground 
colouring is dne-and-one in a double cassimere twill ; and by re- 
versing, the square spots in the illustration are developed in 
other methods of colourings which harmonize with the thread- 
and-thread order. A section of the design is given in Fig. 203, 
showing how* the reversing is effected. This brings on to the 
face in one portion of the design the two-and-two colouring, and 



Fig. 203. 

^ \ Sections in which the colours are reversed from 
g / back to face of the texture. 


in another part of the design the four-and-four colouring. Other 
compound arrangements may be used. 

The method of designing consists in arranging, first, the face 
warp and weft, usually in some simple order of colouring ; and, 
second, a coippound scheme for the back, of two or more simple 
orders of colouring, which, by combining reversible double weaves, 
may interchange with the face to give fdie style required. In 
addition, it is usual in such patterns to colour the face to form 
either a stripe or a check, irrespective of the special design or 
pattern due to reversing the backing scheme of colourings to the 
face, as shown in No. 1, Plate XXXIII, In this pattern, for 
example, the face colouring is as follows : — 
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Face Warp. 

F 24 ^ ^ thread of white woollen. 

* i 1 „ dark grey woollen. 

^ f ^ thread of white silk. . 

’ll „ dark grey woollen. 

For 24 ^ ^ thread of white woollen. 

(1 „ dark grey woollen. 

^ r 1 thread of white silk. 

For 16. -’ . , 

. (.1 „ green worsted. 

Face Weft. 

^ I thread of iiiedinni grey woollen. 

I 1 „ white woollen, 

f 1 thread of medium grey woollen. 

( 1 „ white silk, 

f 1 thread of medium grey woollen. 

1. 1 „ white woollen. 

[ 1 thread of white silk. 

( 1 „ olive brown worsted. 

One colour thus alternates with the white woojlen and white 
silk, and, in the last portion, the white silk alternates with^. the 
green worsted warp and olive brown weft. 

The backing warp and weft are : — 


For 82. 
For 16. 
For 32. - 
For 16. 


Warp. 


p 24 ^ ^ thread of white woollen. 

'll „ dark grey woollen. 

y 10 ^^ threads of white woollen. 

(2 „ dark grey woollen. 


For 24. 


{ 


1 thread of white woollen. 

1 „ dark grey woollen. 


For 16. 


f 4 threads of white woollen. 

(4 „ dark grey woollen. 




mte mm 


mvmsmm 

a, Po|1b|[fi4«® 
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Weft. 

lA on f 1 thread of medium grey woollen. 

‘'""Ml „ white ™u.„, 

^ f 2 threads of medium ^rey woollen. 
For 16. ! 

1 2 „ white woollen. 


For 32. 


( 1 thread of medium grey woollen. 
1 1 „ white woollen. 


For 16. ■ 


I 4 threads of medium grey woollen. 
1 4 „ white woollen. 


Or three simple orders of colouring, either the two-and-two or 
four-and-four being brought on to the face to form the squares. 

221. Colouring of Double CJotltt<, suck as Golf Cloakings and 
Rugs. — These are compound in structure, so that a different 
scheme of colour may be employed tor the face from the back of 
the fabric. It is not, as in the preceding example, a question of 
reversing the position of the colours, but of confining one scheme 
of colour arrangement to each side of the fabric. In Pattern 2, 
Plate XXXIIL, the face side is one colour, khaki, and the 
under-side a tartan check; but, as seen from Fig. 205 (weave 
205 a), both sides of the fabric may be coloured variously. 
This applies both to the ordinary golf cloaking or wrap, and to 
double-weave rugs, where the material, as well as the colouring, 
may be diffeneni on the face and the back of the texture : but in 
the example on Plate XXXIII., the weave. Fig. 204, is of a special 
structure in order to produce on the face side a sateen warp 
effect, in which the colouring for the back does not penetrate on to 
the face, nor the face colouring penetrate on to the back. The 

2 

weave for the under-side is — ~ twill, suitable to the develop- 

ment of such colouring. The scheme of colouring for the 
backing warp and weft is as follows : — 

Baching Warp. 

Red . . . 60 - 60 

Black. . .88 60 44 - 44 60 

Blue . . . 12 - -- -- -- - 

Blue green. , - - 12 12 48 48 12 12 - ^ 

Yellow .*.-- - -12- - - - * 
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Red . 
Black . 
Blue . 
Blue green 
Yellow 


Backing Weft ^ 

56 - 56 - - - -f 

8 8 64 4 4 - *4 4 64 

12 ----- --- 

- - 12 12 42 42 12 12 - 

- - - - 12 - - 


The weft is similar in colouring but the number of picks is 
not the same as the threads of warp. The colour compound 
forming the check consists of red, black, blue, blue green, 
and yellow, the method of tinishing the fabric having toned 
the colours into each other, and softened or mellowed the style 
of the check. The difierence between the effect on the face 




Fig. 204. Fig. 205a. 

I = Face weave. H = Face weave. 

(3 = Backing weave. = Backing v'ca ve. 

0 = Centre* warp stitcliing. 

and on the back is here extreme, but it serves to illustrate how 
distinct in colour quality each side of such a fabric may be, by 
employing a suitable weave and counts of yarn. 

The method of colouring Fig. 205 , produced in Fig. 205 a , is as 
follows : — 

Face War]}, 

3 threads of heliotrope and white twist. 

6 „ brown and white twist. 

Face Weft 

3 threads of brown and white twist. 

2 „ „ fawn „ 

2 ,, „ white „ 

2 „ „ fawn 
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Fig. 205. 
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Baching Warp and Weft 
30 threads of white woollen. 


2 

2 

2 

2 

4 

4 

2 

4 

2 

2 

2 

2 

4 

4 

4 


brown and white twist. 

white woollen. 

brown and white twist. 

dark olive and white twM. 

white woollen. 

brown and white twist. 

dark olive and white twist. 

white woollen. 

dark olive and white twist. 

white woollen. 

dark olive and white twist. 

white woollen. 

dark olive and white twist. 

white woollen. 

brown and white twist. 


Contrasts in form of pattern — on the face and back of the 
cloth respectively — as in this example, are applied to golf 
cloakings and rugs, in stripe and check combinations. 



CHAPTER XIV. 

FJGUJIED TEXTILES COLOURED IN THE WARP. 

222. Methods of Colouring Figured Fahric-s — 223. Special Element^ of 
Ornamental Woven Design — 224 Art and Technique— 225. Styles of Figured 
Fabrics Coloured in the Warj) — 22G. Cotton (Quilting Fabrics — 227. Orna- 
mental Characteristics of Quilting Designs— 228. Attributes of Plush Fabrics 
— 229. Origin of Velvet Weaving -230. Velvets, (Compound in Structure — 
231. Two Classes of Plush Fabrics — 232. Warp Plushes — 233. Methods of 
securing the Pile — 234. Analy.sis of the Process of Velvet or Warp Plush 
Weaving — 235. Colouring of Warp Plushes and Figured Velvets— -236. 
Brussels and Tapestry Carpets compared — 237. How the Pattern is developed 
in Brussels — 238. Structure of Pile Carpets. 

222. Methods of Colouring Figured Fabrics. — There are three 
distinct systems of colouring figured textiles — namely, colour- 
ing in the warp, colouring in the weft, and colouring in both 
warp and weft. According to the first method, the fancy 
shades are introduced into the warp only — the weft being of 
one golour throughout the texture. This scheme of colouring is 
practised in various types of mantlings and dress fabrics, also 
pile textures of a figured velvet and plush class, and Brussels, 
tapestry, and velvet pile carpets. Each additional colour in these 
styles of woven productions may involve the use of a separate 
set of warp yarns, which, as will be indicated, materially 
increases the complications of manufacture. Turning to the 
second system of colouring named, which also obtains in certain 
descriptions of dress textiles, and in vestings, rugs, and mate- 
lasses, it necessitates the employment of several groups of weft 
threads of different colours. On comparing these two distinct 
schemes, it may be observed that while the former relates to 
the utilization of various warp shades — which multiplies the 

, difficulties of weaving in two ways, first, %y requiring a Jacquard 
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of large figuring capacity; and, second, by increasing the 
diversity of the warp colouring — the latter relates to the employ- 
ment of various groups of weft yarns, which add to the com- 
plexity of production by increasing the number of cards necessary 
in the construction of the design, and by making the use of 
a number of shuttles a necessity. Lastly, the third method is 
a combination of the arrangements just consi(lered, and is 
applicable to similar fabrics. It is, for obvious reasons, the 
most complex system of colouring, and is only feasible in looms 
specially constructed and mounted for the weaving of figured 
fabrics, comprising both warp and weft colouring in a consider- 
able diversity of shades. 

223. Spemal Elements of Ornmmntal Woven Design . — 
Woven design recjuires distinct treatment from other species of 
decoration; it is not simply surface ornamentation, for it also 
relates to the production of a suitable fabric for developing the 
details of the pattern. Every description of textile designing 
has, in a word, a two-fold relation, for it is both utilitarian and 
ornamental. Primarily, it relates to the construction of a 
texture uniform in surface and of the requisite quality and 
strength ; and, secondly, it relates to the decoration of the fabric. 
Ornament in woven structures is inseparable from the weave 
which produces it. Consequently, it cannot be applied with the 
same facility to a textile surface as to paper-hangings, porcelain, 
etc. In these instances, the designer’s work consists in the 
embellishment of an article obtained by a distinct process 
of manufacture; whereas, in textiles, warp and weft are the 
elements out of which both the pattern and the fabric are 
evolved. Design or ornament and texture have by these 
agents to be developed simultaneously. Instead of manipulating 
straight and curved lines in the formation of the pattern, threads 
of warp and weft have to be interlaced on such methods as to 
constitute the design required. In order to develop the integral 
parts of woven design, by imparting appropriate prominence to 
certain sections and subordinating others, a knowledge of the 
structure of textile fabrics in g^eral is indispensable. Elaborate 
textile designing is only perfect so far as the various figures 
aid details of the ornament are clearly defined in weaving. 
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The correct delineation of the objects, and evenly-balanced 
grouping and distribution of figure, chiefly affect the artistic 
phases of the ’subject. Textile pattern is too frecjnently marred 
by defective and faulty development. Either the materials used 
are unsuitable for displaying the characteristics of the style, or 
the designer has only partially understood the work. With the 
form and general conception of the design there is no fault to 
be found, but with the manner in which it has been executed. 

224. Art mid Technique , — It will be obvious from the preced- 
ing paragraph that technical dexterity in textile designing is 
the power of developing, with appropriate emphasis, all types of 
ornamental effects, whether in relation to form or colour, with 
the construction of a fabric uniform in texture and soundly 
built. Technology relates primarily to weaving, but in an 
ampler sense to the invention and combination of schemes of 
crossings calculated to add novelty and uniciueness to woven 
design. Technical or weave patterns provide, however, infinite 
diversity of texture. It may be ribbed, furrowed, twilled, 
diagonalled, or covered with pile. Weave design is the feature 
of the ornamentation of some types of silk patterns (see Fig. 232). 
Of course it is materially enhanced by artistic elements of form 
and colour, for technique and art are, in these fabrics, essential 
to each other. In all woven decoration, art is the natural and 
requisite associate of technique. Technique determines the 
strength and fineness of the fabric; art determines its orna- 
mental force and symmetry of the design. Technique regulates 
the distribution of materials ; art appoints the forms, groups the 
figures, and blends the colours. 

225. Styles of Figured Fabrics Coloured in the Warp.— The 
simplest type of figured textures coloured on the warp principle 
is essentially single in construction. There is no duplicate 
series of yarns for colouring purposes, but a special set of threads 
used in certain sections of the ground warp of the fabric. 
Pattern I on Plate XXXIV. illustrates this scheme of colouring. 
From this example and the section supplied of the design in its 
production— Fig. 206— it is apparent that the texture is con- 
structed on the single-weave principle, the only irregularity 

) consisting in a number of threads — white in the pattern — being 
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fltished or floated on the surface of the fabric to form the figure 
in stripes A, B,C, and D. The weft efiect is therefore concealed 
in these sections of the texture. In warp matela&es, the same 
principles of weaving and colouring obtain — the weft yarns 
acting as binding agents, and not appearing on the face in the 
figuring, unless a special set of weft yams is employed, as in 
some styles of matelasse vestings, spotted with bright colours. 
This description of warp effect is, however, a compound fabric, 

possessing two warps and two 
wefts, and may be arranged 
two threads of figuring to 
one thread of ground in the 
warp, but one-and-one in the 
weft. The ground warp is 
invariably cotton, but the 
figuring warp is worsted, 
silk, or mohair. One weft is 
thick cotton or wool, and is 
used for wadding or for 
giving fulness and clearness 
to the design, and the other 
is fine cotton, worsted, or 
tabric produced. Not infre- 
(juently, an additional woollen weft is employed for*backing. 

Quite a distinct scheme of warp colouring is practised in some 
classes of dress and plush textures from that just alluded to. 
These fabrics are, in those sections in which several colours run 
in the same line of the design, two-, three-, and fourfold in 
structure, according to the number of colours used. In Pattern 
2 on Plate XXXIV. a fabric coloured on this principle is given. 
It is a vesting style of the (piilting character, but is illustrative of 
the common methods of colouring by extra series of warp yarns. 
On analysis, it is found to be composed of three tints— a white 
ground, and brown and tan figuring. These are introduced in 
the warp. Now in such textures there is invariably a ground 
warp or chain which runs through the fabric, and forms, con- 
jointly with the weft, a firm fabric to which the figuring yams 
are secured. This ground warp, usually of one* colour, is drawn 



Part 4 of Pattern 1, Plate XXXIV. 



Yui. 206. 

silk, according to the quality of 
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on to a set of shafts, and is worked plain, twill, mat, and other 
simple crossi?igs. The method of combining the figuring yarns 
is shown in Figs. 207 and 207a. In the former, the effects 
are arranged as they are seen in the texture, the blank spaces 
representing the ground of the fabric, the greys the tan spotting. 



Fig. 207. 

and the solid blacks the brown figuring. Fig. 207a shows how 
the figuring threads succeed each other in the harness. Between 
each two threads of figuring there is one ground end. When 
three or four colours are employed 
in figuring, there is one ground end 
for each group of threads. The 
different sen’es of fancy yarns, work- 
ing (Jn distinct systems with the weft, 
have to be run on to separate beams 
— an arrangement which adds to the 
cost of manufacture. Moreover, the 
principle of construction minimizes 
the weaving capacity of the machine. Fiist 16 threads of Fig. 207. 

If a design, for example, requiring a 

192 Jacquard to produce it when developed in one colour, 
had to be modified to be woven in three colours^ach of 
which formed some part of the figure, it could not be produced 
in a machine possessing a less capacity than 576 wires. In 
addition to this machine, the ground of the texture would be 
obtained by shafts or heddles. The same design, if coloured ip 
’ the weft, would be weavable in a 192 Jacquard, but would 
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require 576 cards for developing the figure and 192 ^ards for 
producing the ground of the fabric. Hence, wl\ile the warp 
method of colouring is the most economical in res'pect of cards, 
weaving, and card stamping, the weft method does not necessitate 
the employment of a Jacquard of such large figuring capacity. 

Amongst the ornamental styles of woven goqiis coloured in 
the warp that may be analyzed, are cotton quiltings, velvets, 
and various classes of pile fabrics. 

226. Cotton Qniltmg Fabrics . — Quiltings being one of the 
most interesting and important of warp-coloured figured textures, 
may be primarily examined. 

In texture and ornament, they constitute a specific type of 
woven fabrics. One essential in which they differ from otlier 
textures of a vesting character consists in the figure or orna- 
mentation being prcxluced by several colours, or rather series, 
of warp threads. Belonging to that class of fabrics figured 
by the warp and not by the weft yarns, the designs are 
arranged to elevate or depress any particular set of threads, 
according to the section of the pattern being formed. The 
threads which constitute the ground of the texture, compose 
what is termed the gi-ound warp, while other series of yarns 
are “extras.” A similar arrangement of warps is employed 
in some classes of plush, tapestry, and carpet weaving, but in no 
fabric is an identical effect obtained to that whJth •characterizes 
this kind of vesting. • 

The warps which produce the figured pattern in quiltings 
do not flush or float loosely on the surface, but are regularly 
secured to the foundation texture, making a “ fast ” figure, that 
is, a pattern which, though marked and well pronounced, is 
even on the surface and firm in construction. 

Generally, quiltings have a light or white groundwork, which 
is neatly oniamented with small lozenge, diaper, or other figured 
effects. The plan of the design (No. 2, Plate XXXIV.) is 
geometrical, yet there is an absence, due to the floral details, 
of that rigid appearance which is frequently associated with 
patterns constructed on this base. Weave, or the system of 
interlacing adopted, is the factor which imparts a variety of 
tone and effect to the style. The texture ife woven in three* 





Plate XXXIV 

EXTRA-WARP COLOURING 

1. stripe Design 

2. Quilting Texture 
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colours — brown, tan, and white. The floral and sprig com- 
binations are formed of the fii-st colour, the raised -or diamond 
portions of ^white, and the indentions of tan. The quantity 
of white or tan in any particular part of the fabric is due 
to the structure of the design employed. The groundwork 
of the fabric is neat and eftective. It consists of a flue texture 
of white, slightly raised above the indented border surrounding 
the figures. The small diamond effects are produced by the 
lifting of the figuring warp, which imparts an indented appear- 
ance to the cloth. On this groundwork, two rectangular objects 
are placed in such a way that the inverted figures they 
contain oppose each other. Treating of the rectangular objects 
first, they are separated by the diamond groundwork, and 
also by the narrow border of dotted effect, in which, in the 
fabric, the tan colour is the most prominent. The space 
between this edging and the central figures on which the 
floral and sprig work are delineated, consists of rib or rep. 
Here the wliite and tan are equally balanced. The sprig 
ornamentation is characteristic of this style of vestings. It has 
not been produced, nor can it be applied witli such facility, to 
other types of woven fabrics. The fineness of the texture, 
and smallness of the threads employed, make it possible to 
develop the most minute figuring quite distinctly. A neat 
and interesting contrast is obtained by having the sprig effect 
in one figure faintly marked, while in the other the floral work 
is both bolder in form and more compact in arrangement. 

227. Ornamental Characteristics of Quilting Designs . — ^The 
ornament applied to this make of fabric is so unique that it 
deserves to be briefly noted. It is typical of the texture 
in which it is developed, being, so to speak, part of its con- 
struction. No other build of fabric admits of the production of 
such fine, line-like, and detailed figured effects as are obtain- 
able by this principle of weaving. The most minute decoration 
is here delineated with a precision that it would be difficult to 
surpass with the pencil. All the figures employed are grace- 
ful and delicate in appearance, due mainly to the absence of 
floats of warp or weft from their composition. Elaborate designs, 
crowded with combinations of form, are thus produced by a neat, 
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tasteful method. Some patterns which would appear coarse, in 
other makes of fabric, possess in these textures clearness, com- 
bined with an effective arrangement. The examplesf supplied in 
Pattern 2 on Plate XXXIV., and Pattern 1, Plate XXXV., are 
illustrations of the minute character of the ornamental forms 
developed in these fabrics. Whatever the class of figuring 
practised, it is full of small twig and floral effects a^d clear and 
precise details. 

228. Attributes of Plush Fabrics . — Another description of 
woven production coloured in the warp is plushes, including 
imitation astrakhans, the figured velvet, and several classes of 
carpets, for example, Eastern, tufted, and Axminster. The dis- 
tinguishing quality of all plush fabrics is the soft shag or pile 
with which they are so covered that one of the essential features of 
a woven texture — namely, the crossing of warp and weft threads 
— is entirely concealed. The pile is of two kinds: in some 
fabrics it consists of a uniform mass of cut short filaments, 
while in others it is in the form of minute curls or loops com- 
pactly clustered together; but in lx)th cases, it projects from the 
surface of an ordinary texture. The fineness of the fibre and 
density of the plush both combine to conceal the foundation 
on which it is produced. The characteristic appearance of 
velvet, as well as its quality of softness, which distinguishes it 
from all other loom products, are due to the pile alone. The 
beauty of the fabric is dependent upon the compactness and 
uniform evenness of the pile, any inecpiality in the length of 
the fibres of which it is composed producing an irregular and 
defective appearance in the texture. In plush weaving, one 
series of threads forms a species of curl or loop on the ground 
of the fabric ; or such threads, after having been secured to the 
foundation of the texture, are cut into short filaments, causing 
them to be erect on tlie surface of the texture : hence a plush or 
velvet fabric is an ordinary texture overspread with a compact, 
dense pile. 

229. Origin if Velvet Weavinej . — Velvets are said to have 
been originally produced in Asia. The Chinese claim to have 
been the makers of a fabric of this description at a comparatively 
early date. Velvet manufacture, for a consideraljle period after 
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its introduction into Europe, was confined to Italy, where, in 
the ^ weaving establishments of Venice, Milan, Florence, and 
Genoa, it was extensively carried on with marked success. Two 
Genoese manufacturers, Etienne Turquotti and Barth elemy Narri, 
under the patronage of Francis I., in 153(), are reported to have 
commenced velvet weaving in Lyons, at which place it has 
down to the present day remained an important industry. The 
productions of the French looms speedily surpassed those of 
Italy, both in fineness of texture and in soft, lustrous appearance. 
Rather more than a century after velvet manufacture had been 
established in France, it was introduced into England by the 
refugees of that nation when compelled, by the Revocation of 
the Edict of Nantes, in I()85, to leave their country, who, coming 
over to England, settled in Spitalfields, the ancient seat of the 
English silk industry, and there domesticated this important 
textile art. 

230. Velvets, Compound in Structure . — All velvets are what 
may be termed compound in construction — that is to say, one 
series of thniads is appropriated to the production of the (/round 
of the texture, while a second series is employed in the formation 
of the pile; in other words, there are distinct warps or wefts 
necessary to produce the plush and foundation of the fabric 
respectively. As to the ground, it may be formed of the plain 
make or of fijie twill. The threads used in the production of 
the 4 )ile may be of various colours, and treated in such a manner 
as to yield a shag or plush of several lengths. When th(‘. pile is 
obtained in the warp it may be either cut or uncut ; that is, 
the plush may be formed of small, curl-like loops, or of merely 
the ends of threads projecting from the body of the cloth. In 
figured plushes, the various parts of the. pattern are developed 
by resorting to these two modes of producing efiects, some 
sections of the pile being cut, and others remaining uncut, while 
to further enhance the character of the design an ottoman rib 
effect may also ornament specific portions of the fabric. 

231. Two Classes of Plush Fahr ics.—Technically, plushes are 
divisible into two great classes: (1) Weft plushes, or fabrics in 
which the pile is formed of flushes of extra weft yanis distinct 

• from those producing the ground of the fabric. (2) Warp plushes, 
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or fabrics in which the pile results £ 1*0111 the use of extra warp 
yarns distinct from and independent of the war^ utilized in 
forming the foundation of the texture proper. * 

The richest effects are producible on the latter* principle, 
which is probably the original method of plush weaving. Weft 
plushes comprise, however, a considerable variety of textures, 
including velveteens, corded velveteens, corduroys, astraklians, 
and feather trimmings. 

232. Warp Plushes . — In the first place, let it be understood 
that for whatever purpose the fabric is intended, at least two 
warps are essential in its production. Though wound on to 
separate beams and subjected to different tensions, yet they are 
so combined by the weft yarn, that they both, when amalga- 
mated, become important factors in the same texture. The 
weave used in the construction of a warp plush is essentially of 
a two-fold character, consisting of a ground crossing, and of a 
flush arrangement for producing the pile effect. Plain, mat, rib, 
and twill weaves are applied to the ground, according to the 
fineness and characteristics of the required texture. As to the 
pile, it may be either cut or uncut, of one or several colours, and 
also of such variable lengths as are requisite to the development 
of the forms contained in the pattern. Whatever the character 
of the plush, it is due to the employment of wires which are 
inserted between the threads of the pile warp. Thus the wires 
are introduced when the series of threads in the ground warp is 
depressed, and such threads elevated in the pile warp as are in 
accordance with the formation of the design. In some velvets 
the whole of the pile warp is lifted for the insertion of each wire. 
Fig. 208 illustrates the system on which the wires are employed, 
as well as the manner in which they produce the pile. Only 
nine warp threads, six picks of weft, and three wires are repre- 
sented. The threads lettered A form the pile, and those lettered 
0 the ground warp. In this diagram the wires are shown 
entering the warp when threads 0 are depressed and threads A 
elevated. 

233. Methods of securing the Pile . — Fastening the pile is an 
important feature of the weaving process. Unless a sufficient 
nutnber of ground picks is inserted between the wires, and un- 
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less the^ form such interlacings with the pile warp as to secure 
the threads it contains to the ground of the texture, whether 
the plush i« looped or cut, it will draw out, and the result will 
be a defective fabric. A point, therefore, that should have 
careful attention is that of securing the pile in such a manner 
that it will remain erect after the withdrawal of the wires. 
The usual method of eftecting this consists in aiTanging for the 
ground picks to float over the pile threads, both immediately 
before and after the insertion of the wires, as illustrated in Fig. 
208. This plan is adopted, because it has not only a tendency 



to force the wires into position, but to keep them there. It is 
not, however, the only system; in fact, there are two other 
useful methods of forming a “bed” or foundation for the wires. 
One feature of this arrangement is common to all systems, 
namely, the pile warp is depressed after the insertion of each 
wire; conseciuently any diflPerence existing between this and 
other modes of fastening the plush will be found in 'the plan 
of interlacing the picks preceding the wire. For example, in 
making tapestry carpets, the pile wai*p is not down, but up, 
in the shed before that formed for the wire ; while in a third 
system, the pile threads float over two ground picks and the 
wire in succession. Both these systems are better adapted for 
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the insertion of a large number of wires to the inch of the fabric 
than the first method described. * 

234. Analysis of the Process of Velvet or Warp Mush Weav- 
ing. — The weaver, having interlaced the requisite series of 
ground shoots between the threads of the combined warps, 
proceeds to form a division in the threads, by depressing the 
whole of the ground warp, and in some cases the haft of the pile 
warp, for the admission of the wire. This shed remains formed 
until the wire has been passed from side to side of the warp 
and with the grooved edge towards the sley of the going part. 
On the wire having thus been fixed, the reed is brought 
against the texture already woven, carrying the wire along 
with it, which it causes to rest on its lower edge. In this 
upright position it is maintained by keeping the going part 
in contact with it, till a new division of the threads (obtained 
by depressing all the threads covering the wire and elevating a 
portion of those floating under it) is secured, when the sley or 
reed is removed from the fell of the cloth and a ground pick 
introduced to be driven into contact with the ground shoot 
which preceded the wire. On this principle the wires are bound 
to the ground of the fabric, for the threads covering them are not 
only securely woven into the texture by the shoots preceding, 
but also by those following their insertion. After the proper com- 
plement of ground picks has been added, the procei^s of inserting 
the wires is repeated, several wires always being retained in tj;ie 
fabric. The necessity for this is obvious ; thus, if the weaver, 
before he has introduced a suflScient number of wires, passes his 
knife within the groove of the first wire, and so cuts the loops 
covering it, the pile ends would, when tension was put on the 
warp in the formation of the next shed, draw out, and thus the 
plush would be destroyed. This is descriptive of the hand 
method, by which some of the finest decorative silk pile fabrics 
are produced. In ordinary velvets and carpet weaving, whether 
Brussels (loop pile) or Axminster (cut pile), the wires are inserted 
and withdrawn by automatic mechanism. In cut pile carpet 
weaving, at the end of each wire is a short blade tapering to 
the end of the wire, so that, when the wire is withdrawn, the 
threads of pile warp covering its upper edge ara cut. 
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235. Colourinff of Warp Plushes and Figured Velvets . — 
Plushes *made in imitation of animal skins may be composed of 
several colodts, and also of different lengths of pile. Fig. 209 is 
a weave for a plush of this order. Threads B are grey pile, and 
threads T are white pile. The ground of the texture is formed 
by threads and picks G. The two sets of pile yarns are wound 
on to separ^e beams. As the marks in this case indicate 
threads lifted, it will be noticed that on the first wire only one 
pile thread is up, namely, both the white and the ground 
ends being depressed. The second wire elevates P, the third 
wire and the fourth wire P] so that 
in each repeat of the design all the pile 
yarns are up once. This is one method of 
colouring plush fabrics, and is practised in 
the production of fancy effects in which no 
fiffure or ornamental design is required. 

When colour is introduced into styles ot a 209 . 

figured class for robes and mantlings, it is 
accomplished on other systems. Pattern 2, Plate XXXV., and 
Pattern 1, Plate XXXVI., are illustrations of two types of plush 
or velvet colouring. 

Pattern 2 on Plate XXXV. is a velvet pile colouring. Several 
warps have been employed in its construction, white silk for 
ground, pale s^ge green for the principal figure, and variously 
colcjirSd warps for the minor parts of the pattern. To produce 
elaborate textiles of this description a complicated form of loom 
mounting is necessary. First, the ground warp, which is run off 
a special beam, is passed through a set of shafts hung before the 
harness and worked by the Jacquard or a dobbie machine. 
Second, one section of the harness receives the gieen warp, and 
other sections the various hues composing the remaining warps. 
These figuring warps are also mounted on separate beams or 
run off bobbins or miniature beams, each thread being tensioned 
separately. The designs have to be so prepared that all the 
effects which are intended to be of one colour will fall exactly 
in the same line or occupy the same threads in design. 

This is also illustrated in Plate XXXVL, a pattern with silk 
sateen ground, and with the figuring developed as follows : — j 
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Green leaves and stems in loop and cut pile. 

Tinted -rose flowers in loop and cut pile. 

Underneath or subdued design in terry or loip pile. 

An effective contrast, which is characteristic of pile colouring, is 
seen in the tone of the cut and loop pile in the green and tinted 
rose. The difference is so marked as to appear the result of 
colours of dissimilar (qualities. The cut pile imparts a soft, full 
colour, and the terry, an apparently lighter colour, but of the 
same hue. This technicality relates specially to pile-fabric 
colouring. By using the same colour of yarn, e.y. green or 
salmon pink, two tones of green and two tones of pink are 
acquired. This design element is used in the development of 
ornamental details; shading in either leaves or flowers being 
rendered feasible with one colour of yarn. 

Another contrast to be noted is that between the sateen ground 
and the terry pile figuring. The terry is deeper in (|uality, and, 
if produced in cut pile, would be still fuller in dej)th of tone. 
In construction or loom mounting, the sateen warp would be on 
one beam, the ground or foundation warp on a second beam, 
and the pale green, dark gi-een, and salmon-pink warps on 
bobbins, being individually tensioned, as in Axminster or Brussels 
carpet weaving. 

236. Brussels and Tapestry Oar}>efs compared. — Brussels 
and tapestry carpets are so similar in appearance that they 
might be regarded as fabrics of the same structure. But, when 
the principles on which the pattern is obtained in the respective 
carpets are examined, it is at once evident that in the Brussels 
the design is purely a woven effect, in the tapestry it is a print. 
The technical differences between these manufactures being 
understood, there are causes apparent for the superior wearing 
qualities of the Brussels, First, in point of colouring it possesses 
a distinct advantage over the tapestry, for all the shades used in 
its composition are supposed to be “ fast,” the yarns being hank 
dyed and not coloured in the warp. Second, the pile is fuller 
and made of better materials, while the thickness and substance 
of the fabric are not due to strengthening threads, like the 
“ body ” of the tapestry, but to the worsted yams used in the 
fomnation of the pile. Third, the pattern is more smartly 
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defined* its various parts being clearly and distinctly developed ; 
wb^reas the^ figure in tapestry carpets is more or less indistinct, 
arising from* the system on which the pattern is produced. 

237. Hon) the Pattern is developed in Brussels Carpets. — The 
weaving of this carpet possesses some characteristic features. 
The pile way), for instance, instead of running off ordinary yarn 
beams, is wound, as stated, on bobbins, or miniature beams, fixed 
in frames, or a large creel, placed behind the loom. Each colour 
requires what is technically called a separate frame. A five- frame 
Brussels is a carpet with this number of colours succeeding each 
other in the same line of the fabric. The manner in which the 
various colours are controlled — in other words, in which they 
are concealed from, or brought into, view — is an important 
factor in the manufacture of this article. On examining a 
Brussels carpet, it will be observed that the individual threads 
forming the pile seem either to be composed of several colours, 
or to be substituted by yarns of other shades, according to the 
section of the pattern being formed. For instance, in the same 
line of the design, looking at the fabric lengthways, apparently 
in the same thread, as many as from three to five colours, such as 
brown, green, fawn, scarlet, and blue, form the pile in succession. 
If these effects are not due to a printed yarn, they result 
from the employment of five distinct threads, each of which is 
so con trol^d* that it only appears in the pile when assisting to 
develop the design. The question occurs. How are the threads 
concealed when not appearing on the face of the fabric ? An 
important principle of weaving is implied in the production of 
results of this character. Whatever the colour of the warp yarn 
in a single cloth, the pattern is, throughout the piece, continu- 
ously tinged with that shade, excepting in such positions as it is 
crossed with the weft thread. In a double cloth two colours of 
warp yarns may be applied to one line of the fabric ; that is 
to say, supposing the shades selected were black and white, the 
pattern produced might be composed of these colours alternately, 
while in a triple-make fabric three shades could be brought on 
to the surface of the texture in succession. Effects of this order 
are due to changing the positions of the tlireads of the respec- 
tive warps by reversing the weaves, The several shades of 
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a Brussels carpet are manipulated on this compound- weave 
principle of intertexture. To obtain a three-frame ^pattern com- 
posed, say, of green, scarlet, and olive, at least three separate 
weaves are necessary — one for each shade. Thus the weave 
used in forming the shed in the warp for the green pile is so 
arranged as to depress the scarlet and olive, while that for 
giving the scarlet pile conceals the green and olive threads, 
and lastly, that for producing the olive pile conceals the green 
and scarlet ends; so that, by an appropriate application of 
these respective weaves to the design, the colours are brought 
up in the figure where required. 

238. Struct lire of Pile Carpets. — Fig. 210 is a sketch of the 
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interlacing of the threads in a section of this class of carpet, 
and is a three-frame structure. The positions the threads 
occupy when not covering the wires, will be evident on ex- 
amining the illustration. Thus it is clear that when a thread 
of pile yarn is not active in the formation of the figure, it is 
covered or concealed by the wire and ground shoots of "weft. 
Take thread h, for instance, which, having covered the first 
two wires shown, floats underneath the succeeding wires; a 
similar arrangement obtains in the interfacings of thread c, 
which floats under wires 1 and 2, and over wires 3 and 4, 
while thread a is covered by the first four, b^t flushes over 
the last two wires; hence each class of pile threads inter- 
weaves with the ground weft on the same system, producing 
a carpet of uniform strength, and one in which every species 
of pile is equally permanent. 
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WEFT-C01.()UREI) FKJUIIED FABRfCS— CURL TEXTURES. 

239. Warp and Weft Colouring comjMired — 240. Classes of Designs Coloured 
in the Weft — 241. Designs in which the Pattern is a Product of the Ground 
Weft— 242. Extra-Weft Styles— 243. Vestings— 244. Vestings with one Extra 
Weft— 24(1 Two-Cover Vestings— 246. Four-Cover Styles— 247. Honeycomb 
Vestings— 248. Two-Cover Designing— 249. Four-Cover Pine Design— 250. 
Paisley Shawl Colouring — 251. Coin 2 )ound-Weft Reversibles — 252. Warp and 
Weft Coloured Figuring— 253. Curls, Textiles of the Astrakhan Group— 
264. Four Types of Curled Effects— 255. Curls obtained by Wires- 256. 
Proa^ss of Weaving Curls produced by Wires— 257. Curls formed by the Weft 
in which the Warp is Cottx)n— 258. The Weave of Weft Curls— 259. Structure 
of Weft-Curl Fabrics— 260. Operation of Cutting after Weaving— 261. Curls 
developed by Milling — 262. Points of dissimilarity in the various Builds of 
Curled Textures — 263. Two kinds of Curls developed by Milling — 264. Spiral 
Threads used for Warp— 265. Variety of Patl-ern in Spiral-Warp Curls due 
to Colour— 266. Twist-Yarn Cotton Warp Curls— 267. Backed Weaves for 
Curled Cloths — 268. Esseiitial Characteristics of Cotton Warp Curls due to 

Milling — 269. Exanijdes in Designs for Cotton Warp Curls, 
o o 

28&. Warj) and Weft Colouring compared. — This class of 
figured styles is the ino,st comprehensive. It includes vestings, 
robes, ribbons, and an endless diversity of ornamental textures. 
Richer combinations of tints are more feasible by this than the 
warp method of colouring. A comparison of these two important 
systems of introducing colours into figured fabrics, shows that 
the actual weaving process is less intricate so far as shuttling 
is concerned— not more than one or two shades of weft being 
employed — in warp-tinted textiles ; but, as explained in Chapter 
XIV., each additional colour in the same line of the design 
requires a special warp beam. These arrangements are just 
reversed in the weft system, for here there may be from two to 
six shades of weft running in the same line of the fabric, but 
^only one warp in utilized. These conditions make the producfion 
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of such fabrics a laborious operation, inasmuch as the number 
of picks inserted to the inch in four- or five-colour styles may 
be very large. Thus, in a pattern composed of the latter number 
of colours throughout, two or more hundred picks to the inch 
is not uncommon. 

Whatever number of shades occur in succession across the 
pattern it is exactly so many fold in the weft, whereas if the 
colours are introduced in the warp the texture is several fold 
lengthways. The different kinds of weft or warp form layers 
of threads in the woven product. When they are composing 
the ornamental details of the design they appear on the face 
of the fabric, but when not thus used they float loosely on the 
back, only being stitched at intervals, and in patterns of several 
shades they are frecjuently not stitched at all. The loose yarns 
flushing on the under surface of the texture may be cut off. 
One other detail in the two systems affecting economic pro- 
duction is, that in the weft system, a somewhat inferior or 
rather less costly yarn may be used than when colouring by the 
warp scheme. There is a minimum degree of tension put on 
weft yams and a maxiipum degree applied to warp yarns in 
weaving. In coarse fabrics and cotton textiles this condition 
does not materially alter the cost of manufacture, but in fine 
productions it is an item that has to be considered. Summariz- 
ing these points of dissimilarity, the warp method gf colouring 
aflfords the most scope for the development of ornament in .pile 
or plush goods; does not multiply the intricacies of shuttling, 
but tends to diminish the figuring power of the Jacquard, and 
requires yams of a better quality than may be adopted for 
wefting; on the other hand, the weft method practically 
allows of more latitude for diversity of colouring and orna- 
mentation of all types of fabrics excepting the plush and 
leno, and it is, moreover, in fine textiles, less costly, in so 
far as it makes it feasible to employ an inferior fancy 
thread with satisfactory results; and lastly, it utilizes the 
utmost capacity of the Jacquard in the construction of a figured 
. design. 

240. Glasses of Designs Coloured in the Weft . — Fabrics figured 
and coloured by the weft* yarns are of various kinds, but to 
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facilitates analysis they may be considered under the following 
. distinguishing types : — 

I. — Designs in which the figure is a product of the ground 
weft. 

II. — Designs requiring one extra weft. 

III. — Desigtis requiring two extra wefts. 

IV. — Designs requiring three extra wefts. 

V. — Designs requiring four or five extra wefts. 

VI. — Designs composed of two or more wefts and reversible. 

As in warp colouring, a ground warp is an essential element 
of the fabric, in textiles coloured in the weft — Classes I. to V. 
inclusive — there must also be a ground weft, which forms a 
suitable texture on which the more elaborate ornamentation due 
to the fancy shades may be produced. By extras are meant the 
shades of weft in addition to the ground picks. A design with 
two extra wefts is called two-cover; with three extras, three- 
cover, and so on — the ground weft always being added. The 
word “cover” is therefore synonymous in this sense with 
“extra,” and has probably been adopted because it partially 
describes the texture to which it relates, which consists of so 
many layers or covers of weft threads in thickness. 

241. DeslfjnM in which the Pattern is a Product of the Ground 
— In tkis*build of fabric there is comparatively little com- 
plication of fabric-structure, of weaving, and of colouring. Thus 
the weft, which interlaces with the warp to form the ground of 
the fabric, is also used in the construction of the design. Some 
types of dress fabrics, particularly those of a lustre character,, 
and mantlings for summer wear, are coloured and ornamented 
on this principle. It may be regarded as the most elementary 
type of figured fabric. An example is given in Pattern 1 on 
Plate XXXVII., which will show the scheme of colouring 
generally practised in this style of textures. A section of the 
weave-design is that in Fig. 211. It will be observed that the. 
small figures are composed of solid weft floats, and are arranged 
on a fine sateen twill groundwork. The warp is composed of 
lavender cotton, and is mainly useful in constituting the founda- 

• iion of the fabric, and in concealing the weft picks when they 

22 
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are not forming the figured effects. The small objects are 
chintzed with weft colouring, the order of pickii;\g being four 
of dark blue and four of white. This gives the pattern the 
aspect of a cloth composed of extra wefts. It should be noted 
that such a contrast in weft colouring, as obtains in this specimen, 
is only satisfactory in this build of texture whep the warp is 
closely set, and flushes well in the ground sections. If these 
conditions were not complied with, the pattern produced 
would be cliintzed by the weft in not only the figure, but 
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also in otlier parts of the texture. A plain or twill weave, for 
example, would expose the blue and white shades right across 
the sample. 

Respecting the construction of this style of fabric : it is based 
on the single-make principle of design. The figure is purely 
a product of floats of the weft yarn, which are determined by 
the form of the figure being developed. In some pattems the 
ornamental sections are composed of twill and other fancy 
weaves to increase the divei*sity of effects obtained. 

242. Extra Weft Stylen. — Fabrics of this description are 
practically two-fold in the weft. An 'illustration will make the 
scheme of colouring and design arrangement evident. Pattern 3, 
Plate XXXVII., is compound in the weft and siflgle in the war{^ ^ 
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for the wef ting consists of deep lavender-blue wool, and of white 
sill^, and the warping entirely of lavender cotton. The warp 
threads are Concealed, but this is not an invariable rule, for they 
may be a different slmde from the wefts, and be flushed on the 
surface of the texture. When this is the case, a buc.kskin weave 
is generally used for the ground of the cloth. Should, however, 
the wefts b^ worsted and silk, or woollen and silk, and the warp 
cotton, it is customary to conceal the latter by employing a 
weave which flushes the ground weft on the face. For vesting 
and mantling fabrics, this is the common arrangement, but in 
dresses and cottons, the warp is also used for enhancing the 
colouring of the fabric. This latter type of design is a compound 
form of the system illustrated in Fig. 21 1 , two wefts being used 


instead of one, and each being 
utilized in the construction of 
the figured efiects, and also in 
forming a fine warp twill in the 
ground of the fabric. Different 
principles of designing are 
practised from these, in the con- 
struction of such styles as are 



typified by Pattern 3 of Plate Fig. 213. 


XXXVTI. Figs, 212 and 213 

are the wQp-v^ designs to Section A of this pattern. 1 he former 
ill^^stfates the method of preparing designs of this class on point 
paper for the loom, and the latter the method by which the two 
series of picks are amalgamated during weaving. Fig, 213 is 
the last eight picks of Fig. 212, the Vs of which form the odd 
and the 0’s the even picks. This is the structure of the. fabric ; 
for in stamping the cards each pick of the design as given in 
Fig. 212 is treated twice : I., the 0’b and the □ s are cut ; II., the 
V’s and D’s are cut. The stitches for the silk or figuring^ picks 
are added during stamping, and occupy similar positions in the 
design to those on picks A and B of Fig. 213. The principle of 
stitching here corresponds to that of stitching cloths backed 
with weft— so that the ties are, as far as feasible, introduced in 
such positions in the picks, that the threads on which they 
occur are depressed both before and after their insertion. Thus 
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thread seventeen, on which the tie on pick A occurs, is d^ressed 
on picks twelve and fourteen — resulting in the concealment of 
this tie. ' * 

Whatever the number of colours used in the construction of 
this style of figured fabrics, the designs are simply drawn out 
as in Fig. 212, which shows the relation of the colours to each 
other in the woven structure. 

The manner in which the different effects seen in Pattern 3 of 
Plate XXXVII. have been produced may be explained by refer- 
ring to Fig. 213. The first pick of this sectional design — marked 
in solid squares— is a figure pick, being white in the texture, and 
corresponding to pick 2.5 of Fig. 212. The second pick is ground, 
and also corresponds to the twenty-fifth pick. Now it will be 
observed that the figuring picks in Fig. 213 float under the 
threads occupied by the ground picks succeeding them ; and 
also that the ground picks float under the threads occupied by 
the figuring picks preceding them. In this way the effects due 
to the two series of picks — lavender and white, or ground and 
figure — are kept separate and distinct, and a clear pattern is 
developed on an equally clear and regular groundwork. 

The figured sections here, as in Pattern 1 of the same plate, 
may be chintzed, as this process does not increase the number 
of “extras” re(^uired. As to the ground of these styles, it is 
generally a solid colour. r 

243. Vestings . — One of the most important species of woMcn 
design to which this scheme of colouring relates is vestings. 
These fabrics are composed of various materials, and constructed 
on different principles of design, and may be figured in the 
warp, weft, or both, but in this example only coloured and 
figured by the weft yarns. It necessarily follows that the 
most elementary type of this class of patterns only possesses 
one extra weft, as the example just considered. This extra 
colour does not, however, always run through the texture, but 
merely spots it at intervals. Some of these fabrics are com- 
posed of cotton and linen in the ground, with these materials or 
silk for spotting; others possess a worsted or woollen warp, 
with worsted or woolhm ground weft and silk extras ; a third 
class has a cotton warp, with woollen ground and silk figuring ; ^ 
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while a fourth class has silk warp and weft for face, and cotton 
warp and weft for foundation. The first ^roup is mainly pro- 
duced in li^it ’shades for summer wear; the second series has 
either light or dark grounds ; the third scries is invariably de- 
veloped in dark shades, and the fourth in dark and light colours. 
In the cotton and linen vesting the compound principle of 
intertexturc is utilized ; but whatever the weave-construction 
of the fabric, the scheme of colouring is uniform. More- 
over, in the woollen and cotton ground textures, but little 
diversity of weave is practised in producing the groundwork of 
these styles; whereas, in the worsted and silk ty])i‘s, various 
crossings and combinations of weaves are used for this purpose. 
The construction of the worsted warp vesting afi'ords scopes for 
weav(‘ ornaimMitation in the foundation of tlu' fabric as w(‘ll as 
for elaborate figuring by variety of colouring. The two worsted 
vestings given in No. 2 and No. 4, Plate XXXVJJ., are, for 
example, very different from each other in groundwork. The 
former has a broad diagonal foundation (Fig. 21 (>) composed of 
several thirteen-shaft weaves; but the latter a fine corkscrew 
twill in the ground. Fig. 214 also illustrat(‘-s another system of 
ornamenting the ground of the.so textures with weavi's. If the 
spots developed in 0’s were removed, this design would he a rib 
pattern composed of fine twill and weft coi'd. With the addition 
of the spotjS H forms a m;at vesting. In colouring, the rib con- 
sists of ft distinct sliade from either the twilled parts or the 
si)otting. This is obtained by wefting as follows 

For j I pick of black worsted. 

12 picks. ( I „ dark blue worsted. 

^ 1 pick of silk. 

For 1 „ black worsted. 

8 picks. 1 „ silk. 

1 „ dark blue worsted. 

This grouping of shades gives a silk spot in the twill parts on 
a black ground, and a rib effect in dark blue. 

In the designing of the ground sections of worsted vestings, it 
is important to obtain an effect which combines neatness with 
novelty and richness of colouring. 
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244. Vedinys with one Extra Weft . — Only one specimen in 
this type of vesting is furnished. It is given in Pattern 4 on 
Plate XXXVIL, and, as stated in the previous paragraph, has a 
corkscrew ground. The weaving plan for this pattern is supplied 
in Fig. 215. The spots of which it is composed arc arranged on 
the six-end sateen base. The silk picks used in forming the 
spotted effects are tied regularly, as indicated by the small line 
marks in the design ; hence, in preparing for the loom, the first 
pick would be stamped twice thus : I., cut all but the marks S 
and — ; II., cut all but the marks IH. 

It will be observed that the spots in the fabric (Pattern 4, 
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Plate XXXVIL) ai’e composed of green, blue, and crimson. This 
is due to the system of weft colouring practised, which is as 
appended : — 

For I 1 pick of black worsted. 

8 picks. (1 „ crimson silk 

For j I pick of black worsted. 

8 picks. ( 1 „ blue silk. 

For j I pick of black worsted. 

8 picks. 1 1 „ green silk. 


Of course it is feasible to colour a design of this arrangement 
on other systems. Thus the spots could all be developed in the 
same colour, or they might each have been composed of two tints, 
sucAi as crimson and white, claret and lavender, and blue and . 
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olive. The base on which the design is constructed causes tlie 
respecfive spots of blue, green, and crimson in the pattern’ to be 
neatly distiSbuted over the corkscrew twill surface forming the 
groundwork of the fabric. 

245. Two-Cover VevtiwjH . — Vestings of this class possess one 
ground weft and two 
“extras” •for figuring. 

Loud patterns only being 
occasionally re(iuired in 
these textures, a scheimi of 
figuring is pra(;tise(l which 
reduces the cost of produc- 
tion. Thus the spots or 
figures are only })roduce(l 
here and there in the fabric, 
a considerable mind)er of 
ground picks intervening. 

In this way, the (juantity 
of silk used is considerably 
diminished. An example 
may be considered in which 
two extras are necessary 
in developing the spotted 
effects. It is the diagonal 
pattern •given in No. 2 on 
Plate XXXVII., and re- 
fen’ed to in the previous 
paragraph. The ground 
design here is composed of 
four weaves — fine cork- 
screw, weft sateen, twilled 
mat, and an upright twill— 
and, apart from the small 
figures, occupies 288 picks. The spots are developed in two hues, 
and are arranged on this diagonal base on a sateen method, six 
occurring in each repeat of the pattern. Those sections of the 
design— Fig. 216— in which the spots occur are three-fold in com- 
position, the ground, crimson, ^nd green wefts being combined. 
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Picks lettered A, for example, comprise one spot, and include the 
ground, crimson, and gi'ecn picks. The ties for the extrk wefts 
are on the principle indicated. The system of .wt fting which 
has been practised in producing the pattern formed of the design 
worked out on the base of Fig. 216 is as follows : — 


For 

24 picks. 


1 pick of black worsted. 

1 „ crimson silk. 

1 „ green silk. 

40 picks of black worsted. 


Blue and wliite, orange and blue, and salmon and light-blue, also 
give neat patterns. Liglit shades may be, moreovei*, employed, 

with satisfactory results, in 
the ground of tlie fabric. 

^ 246. Four-Coner Hfyles . — 

Having considered two speci- 
^ mens of vestings in worsteds, 
^ an example in five shades 
0 may be examined in woollens. 
Each shade of weft in figured 
textiles adds to the construc- 
^ tion of this type of design. 

' First, it implies a larger 
number of cards ; and, second, 
more picks to the inch, necessitating more weaving. While, how- 
ever, these complications are the result of the employment oft a 
diversity of colours, yet it is mainly by multiplying the shades 
of weft that richness of design is obtained. In the example 
in the four-cover vestings. Design 217, the foundation of the 
texture is broken crow or weft swansdown. All the efiects are 
due to solid weft floats. The marks □ represent Shade 1 in the 
fabric, the ^’s Shade 2 , the 0 s Shade 3, the I’s Shade 4, and 
l 2 l s Shade 5. The order of weft colours is : — 



Fig. 217. 


For ( 1 pick of Shade 1. 
26 picks. 1 1 „ „ 2 . 


For 

1 2 picks. 


1 pick of Shade 1 . 

1 „ „ 2 . 

1 silk. Shade 3. 
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For 

•8 picks. 


pick of Shade \ . 

2 . 

„ silk, Shade 3. 
„ „ 4. 


h'or 

20 picks. 


pick of Shade 1 . 

2 . 

„ silk, Shad(; o. 

4. 


For ( 
0 picks. I 


l^'or \ 
12 picks. ^ 


1 2 )ick ot* Shade 1. 

1 „ „ 2. 

1 „ silk, Shade 4. 

I })ick of Shade 1. 

1 . 2 . 


In preparing; tlie c«*irds, lirst cut all but S; second, cut all but 
third, cut all hut 0; fourth, cut all hut ■; and, fifth, cut all 
but m. Picks A ar(‘ stamped twice, picks R 
three times, picks C and E four times, and 
picks D live times. 

247. Ho)ieyr(niih Y<'sirn(fs } — These ari* an 
old style of wo\'en textui’al effect pi’oduc(*d 
in weaves irregular in structure, or in which 
there is coniiiast of warj) and weft floats, form- 
ing diamond, mat, and other eflects. The 
fabrics may be single, backed, or compound in structure. An 
example of the lirst type is given in Pattern 1, Plate XXXVIIL, 
the weave being Fig. 218, on a diamond Imse. The warping 
and wefting are as follows : — 



KifJ. 218. 


2/18“ white 

Double 22 s/2 yellow silk 
2/1 ()“ black 
lO’s/2 red silk . 


2 21 21 21 19 

3 ---- 
^ 3 - 3 - 

- 3 - - 


A more irregular type is that seen in Fig. 219, in which the 

Not infrequently with extra colour weft or warp spotting^ but the example — 
Pattern 1, Plate J^XXVlII.—u coloured on the ordinary method. 
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diairiond principle is combined with mat weave, Fig. 220. The 
method of manufacture is as follows : — 

Warjj. 

Tliree-fold 2/30’s white worsted . . . - 24 

Four-fold 2/3G’s blue ,,...48 

WefL 

’riiree-fold 2/30’s white worsted. 



Fk;. 219. 

It will be seen from both examples tliat there is much 
irTCgularity of weave structui*e and also in counts of yarn. 



248. Two-Cover Designmg. — Several types of fabrics in 
addition to Pattern 2, Plate XXXVII., are coloured and figured on 
this system, which admits of the production of a considerable 
diversity of effects. Pattern 1 of Plate XXXIX. is an example. 
The warp of this fabric is cotton, but as the ground wejave is 
a flye-end weft sateen, it flushes the worsted picks constituting 
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the foundation of the texture on the surface, concealing thereby 
the cotton yarns, A section of the design used in weaving this 
example is given in Fig. 221. By changing the ground weave 
to twill, and employing a shade of warp distinct from the weft, 
the pattern could be improved in colouring. As here tinted, 
however, it ivS evident that by this scheme of designing orna- 
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Fio. 221. 


mental details may be clearly developed in the texture. The 
order of wefting is one pick of light fawn, one pick of black 
silk, and one pick of lavender silk. The texture being two- 
cover, the process of card stamping is as follows : L, cut blanks, 
solid blacks, and small circles; IL, cut crosses, blanks, and 
circles ; and III, cut crosses, blacks, and blanks. 

249. Fowr-Cover Pine Design.— An interesting specimen of • 
four-colour figuring is given in Pattern 2 on Plate XXXVIII. 
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It is a good combination of colours, textile effects, and principles 
of weaving. First, as to the blending of tints and the figuring 
obtained. Though only four colours are used in the weft — 
claret, lavender or blue grey, olive, and salmon — yet five-tinted 
effects are produced. Tlu extra tint is due to interweaving the 



Fig. 222. 


warp — which is a bright crimson-— plain with the salmon weft, 
forming that intermingled colouring composing the ground of the 
interior of the pine figures. The rich claret shade which con- 
stitutes the ground of the fabric gives a velvety aspect to the 
entire pattern, and develops the other tints in the texture. 

The order of wefting and colouring is thus: warjpy all crimson; 
wefty 1 pick of claret, 1 pick of salmon, 1 pick of lavender, and 
1 pick of olive. Each shade runs through the fabric, and 
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is continually helpful in imparting tone and character to the 
whole composition of both ornamental and textural details. 

As to the Construction of the design. The ground weave — Fig. 

222 — is a weft broken ^ twill. All the figured parts of the 

design, excepting where the warp yarns work plain with the 
salmon pick^, are flushed solid. This is apparent from Fig. 222, 
which is the weave-design of the upper part of the pine figures. 
Here the solid s(juares correspond to the claret in the texture, 
the dots to the salmon, the circles to the lavender, and the grey 
mai'ks to the olive. Every pick of the weave-design is stamped 
four times as follows 

I. Cut all marks but solid black. 


11. 

„ „ dots. 

ill. 

„ „ „ circles. 

IV. 

gn*eyH. 

The ground weft ii 

tied regularly, but the other wefts are 


AusIkmI on the under surface of tlu* fabric. 

250. Falsi ('jf Shatrl Cohutr??///. -Fig. 2211 is on the pine base, 
similar to No. 2, Plate XXXVTIL, but the ornam(*nt is of a more 
elaborate character. The structure of the fabric is st‘en from 
the section of a design of this character, Fig. 224, th(‘ colours 
being inse^iejJ chiefly in the weft. The W(^aves in the various 
parta*of the figuring are fine twills running in diffi^rent direc- 
tions, and the ground is warp twill. Each kind of mark 
represents the different colour of weft in which the figuring 
is developed. Each colour stitches in the weft to make a con- 
tinuous twill. 

251. Compound- Weft Reversihles . — Reference should be made, 
in treating of fabrics coloured in the weft, to rugs and reversible 
textures, for some classes of shawls, and — in light iriaterials — 
for inantlings. These textures are composed of weaves which 
are double or three-fold in the weft but single in the wai*p 
Thus they are of such a character as to allow of the employ- 
ment of two series of weft threads of different colours. One 
layer’of picks is spread over the other. This will be understood 
on referring to Fig. 225. The weaves used in the construotion 
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of thin 2-ply build of fabric are supplied in Fig. 226. They are 
Hiniply swansdown twills backed, hence, when combined and 
woven in a warp con»posed of small yarns, and \fritl{ thick weft 
yarns arranged one pick black and one pick grey, a textile is 
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Fig. 223. 

produced of the same structure as that represented in Fig. 225. 
Here it is apparent that the system of weaving causes the black 
picks to cover the grey picks in part A, and vice verad in part 
B. In the actual texture, the black picks are close together, 
completely concealing the layer of picks over which they are 
spr^d. The same may lx* remarked of the gi^ey picks in part 
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B\ cqpsequently tlie warp threads, being small, arc all but 
entirely hid, and indeed they should not be observed on cither 
side of theVimshed fabric. 

As the designs are two-fold in the weft, they may contain twice 
the number of picks to threads per inch, in which case they would 
be worked^out on 8-by-l() point paper. Having determined on 



Ki<}. 224. 


the ornamental arrangement of the patt(irn, say tlmt given in 
Fig. 227, the sketch is transfen-ed on to tin; plan paper* on the 
same principle as in designing for double-plain reversibles. 
Weave A of Fig. 22G is then applied to the figured sections, and 
weave B to the gi’ound, and f«r the hard (effect or shade, a weave 
arranged 2 picks face and 2 picks backing, intermingling the two 
colours, is also used. Should black and white wefts be employed, 
•the figure on the upper surface would be in black and the ground 
in white, and the grey portions. Fig. 227, in black and whife. 
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In the 3-ply colouring, Fig. 228, weaves, threefold in striicture 
in the weft, have been used. A simple type of weave for tips 
purpose is given in Fig. 229, where the face and l^ack of the 
texture arc in weft twills, and the centre in plain weave. If a 



finer fabric is ro(|uired, then six-end sateen with wai*p prunelle 
twill in the centre may be used, Fig. 230. By sucli weaves, 
three colours of weft may be combined, one for (‘ach part of the 
figuring, and the pattern developed in three shad(‘s. 


■> 


Fio. 227. 



252. Warp mid Weft Colour in </. — This species of colouring is 
principally practised in figured textiles. The ordinary system 
relates to fiushing the warp and weft — which are of different 
shades — in the construction of the figure, as is instanced in 
Pattern 3 of Plate XXXIX. Here the outside of the oblong 
^ figures consists of floats of weft, and the interior of floats of. 
warjK* Now by warping 96 ends of crimson and 96 ends of 
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Fig. 228.— Tluee ply Weft Reversible. 
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lavender, and weaving 96 picks of tan and 96 picks oif white, 
several tinted effects are obtained. First, a solid square^ of 
lavender is formed; second, square B is composed' of crimson 
and lavender ; third, square C is composed of crimson and tan ; 
and fourth, square D is composed of tan and lavender. By this 
scheme of colouring and weaving, considerable diversity of 
pattern, is producible. 

Design 231 is an example in compound warp and weft colour- 
ing. The colour of the warp of this fabric would partially form 
both the ground and the hgured effects. Two wefts might be 
used, say brown and light brown, the former producing the 
figure and the latter the ground of the texture. The ID s 
represent the rib groundwork, the dots the light brown, and 



Fi«. 229. Fig. 230. 

9 # 

the greys the solid floats of warp. Being composed of tjvo 
wefts, the design is prepared for the loom by first cutting all 
but ID’s ; and, second, by cutting all but 0’8. The light brown 
is regularly tied to the under-side of the texture. 

Other types of colouring, having “ extras ” in both warp and 
yreft, are also practised. They are, however, mainly compounds 
of the two systems of colouring already illustrated. 

A useful example is Pattern 2, Plate XXXIX. The broader 
floral figuring is developed in warp cord (see sectional design 232), 
Between such floats of warp making the cord, a firm ground- 
work is formed. The weft figuring consists of long floats 
of the light silk yam, underneath which is also constructed a 
fast woven texture. The ground weave is a fine cord. 

253. Curls, Textiles of the Astrakhan Qrou^p,'—**' Curls ” are a 
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t3rpe o£ textile that belong, strictly speaking, to fabrics of the 
astrakhan and lambskin type. One of the objects here is to 



Fig. 231. 

manufacture a fabric similar in appearance, texture, and genei 
character to the original astrakhan. But at the same time, it 
sought to acquire these effects by cheaper and more expeditic 
methods than are practised in making astrakhan, lambskin, a 
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The production of cheap, serviceable “ curls ” 
has led to the construction of spiral, curled, and knopped yarns 
— all threads ^diich, when appropriately employed, impart a 
curly surface to the cloth. 

254. Four Types of Cwrled Efecls.—Curhd effects may be 
classified under four heads : — 

(1) Thos^in which the efiect is obtained by employing wires 
in weaving. 

(2) Those ill which the yarn is curled pi-evious to weaving, 
and the flushes of weft thread cut after the piece leaves the 
loom. 

(3) Curls due to the employimmt of yarns composed of two or 
more classes of materials. The curl in this case is developed in 
milling. 

(4) Fabrics in which a curled thread is used in tlie weft. 



The first and second classes of curls represent the original 
methods of gaining effects of this kind, whiles tlio third and 
fourth clt|jSS^|S re|)resent the mod(*rn principles of manufacture. 
Exanfinalion of tin; different classes will show that each possesses 
some advantages which the other lack.s, and also that certain 
defects are characteristic of each process of production. 

In the first species of curls— in which colour is introduced 
into the warp— are astrakhans, lambskins, and other classes of 
similar fabrics. 

255. Curls obtained hy Fires.— Curls obtained by the use of 
wires are fabrics containing two warps — one of which forms the 
foundation, and the other the curled effect of the texture. The 
ground warp is usually cotton, the curled warp mohair, and the 
weft woollen. The mohair yarn is submitted to a process of 
curling or crimping before weaving, so that when the threads are 
cut over the wires, in the actual manipulation of the fabric, the 
ends thus produced twist, twirl, and roll into all kinds of sh^jpes. 
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The larger the curl, the thicker and more curly the material 
used in its formation, and the deeper the wires inserted into the 
cloth during weaving. Fig. 233 will illustrate the ^principle” on 
which the wires are employed and the part they play in the 
development of the curly appearance of such fabrics. In this 
sketch, which is a sectional drawing showing the interlacing of 
the threads and the position of the wires in a simple astrakhan* 
prior to cutting, threads A represent the mohair warp, threads 
C the ground warp, h the picks or shoots of weft, and W the 
wires. It will be observed that there are several picks between 
each wire which interlace with threads C to form a texture, 
or foundation fabric, on to which a layer of curls, closely 
grouped together, is secured. There is a firm woven cloth in 
addition to the curled eftect in all such structures ; and it should 
be noticed that the more substantial this concealed portion of 
the foundation, the more durable the texture produced. An 
insecure ground texture should be prevented in the manu- 
fs/cture of all fabrics in which wires are employed. The picks 
h interweave with threads (J on the plain principle, but not 
invariably so, as the three-end twill sometimes forms the plan of 
intersection for these yarns. 

No less than five ground picks are inserted between each wire 
in the fabric sketched, forming a firm foundation for the wires. 
Another point secured, by having this number of ground shoots 
intervening the wires, is the production of a large curb because 
the wires are not forced into close or absolute contact with each 
other. o 

256. Process of Weaving Curls 2 iroduced by Wires . — The 
routine of the actual operation of weaving this style of curl may 
be briefly stated: — The proper number of ground picks b, 
having been interlaced with yarns C, one half of the mohair 
warp is elevated and wire 1 inserted; the same number of 
ground picks is again introduced into the warp 0, and then the 
reverse half of the mohair warp raised and wire 2 inserted. This 
completes the process as far as the interlacing of the threads is 
concerned. One particular that has not been noticed is the mode 
of binding the curled warp to the texture ; this is efiected b^ 
depressing the mohair yarns both previous to, and after the 
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insertion oi the wires, crossing them of course with the picks h. 
After some five oi* six wires have been secured, as shown in the 
illustration^ cutting takes place. This is done by the weaver 
running his knife down the grooved part of the wire, a process 
which divides the loops and liberates the threads, when tlieit' 
curling properties cause them to twist and curl so efiectually 
together a# to entirely cover the surface of the ground fabric 
on to which they have thus been fastly woven. The spiral 
condition into whicli the ends twist themselves on being liberated, 
is seen in Figs. 234 and 235, a section of an astrakhan fabric 
after cutting. 



Fig. 234. 


A feature in which this class of curls difiers from others is 
that if two or more shades of yarn, and several depths of 
wires are used, one for each colour of curled warp, then, by 
a suitable arrangement in the design, an attractive combination 
of effects results. 



Fig. 236. 


257. 'curh formed hy the Weft in ivhich the Warp is Cotton 
Threads.— T:\m class of "curls,” which may be examined in 
detail, also includes fabrics of the astrakhan group. But here, 
instead of the curl being obtained in the warp, it is obtained 
in the weft yam. In clotlis of this order the warp is invari- 
ably cotton, while the weft is woollen and mohair— the wool 
being utilized in the construction of the ground o’f the 
texture, and the mohair in the formation of the curly effect. 

The system of forming the curl by the warp offers krger 
8eop« for variety of pattern and texture, than when it is 
produced on the weft principle. In this instance, the cloth is 
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simple in structure. It is possible, however, on this principle 
of intei-texture, to have either a short or long curl. As in 
warp effects, the mohair yarn has to be curled ^r crimpbd 
prior to weaving by submitting it to a process of boiling, 
which may be continued for two or three hours, according 
to the quality of the yarn and the permanence with which 
it is sou gilt to fix the curl. 

258. TJlg Weave of Weft Curls . — The weave of this type 
of fabric is arranged on a simple principle. It first admits 
of several mohair or flush picks being introduced into the 
warp, which are followed by a plain ground shoot. If the 
weave occupies, say twenty-four threads, each flushing pick 
might float over seventeen ends, and then form a plain inter- 
lacing with the remaining seven ends of the series. This 
process securely fastens the curl picks on to the ground of 
the fabric. 

259, Structure of Weft-Curl Fabrics. — Fig. 236 is a section 



of the interlacing of the warp and weft yarns in this make of 
textile. Here dots a represent the ends of the warp^ threads ; 
B, the mohair weft yarns or flushing picks; and c, tke plain 
ground picks. The fabric is twofold in the weft and single 
in the warp. Picks lettered B are placed, in weaving, over 
the picks or shoots c, which produce, along with the ends 
lettered a, a foundation texture on to which shoots B may 
be fastened. The warp threads are thus made to interlace with 
both kinds of weft, producing, with the cotton or woollen 
weft c, a plain fabric, and, with the mohair picks B, a cloth 
in which the face is formed of long flushes of weft yam. 

Feather trimmings. Fig. 237, are made on this principle, only 
several widths. A, B^C, of the curl effect are formed in one width 
of the fabric. The mohair yam to form the curl is crimped 
or curled before weaving. The floats in the texture vai^ in 
length, and extend from Series A to Series and from B 
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to C, In the illustration, the weft threads floating over such 
spaces have been severed and allowed to form the curl effect 
of which tjie« trimming consists. Many methods of colouring 
are practised in the production of such fabrics, and also, as 
seen from the specimen D, special figuring due to the ordinary 
type of weaving. 

260. Optfration of Cuttkig after Weaving . — When the cloth 
leaves the loom there is no appearance of a curl eflect, its 
under surface being nothing but a plain weave, and the 



Fig. 237. 

face qpnsisting of long floats of mohair yarn. To produce 
the curl these flushes require to be severed or cut, when the 
ends thus obtained twist and twirl into the spiral forms 
shown in Fig. 235. The cutting process is done as follows: 
—About two yards of cloth having been stretched tightly 
on a frame, the cutter inserts the fine point of the knife 
and guide under one of the row of long flushes formed by 
picks B, Fig. 236 ; the loops or flushes being arranged in rows, 
the knife can be made to travel very accurately under each 
row of loops to the end of the length of texture spread on 
the •frame. As it is forced through this tunnel of loops, it ^ 
•swers the threads, and, as the yarns were curled or crmped 
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previous to weaving, they immediately assume cuny, apirm 
conditions. 

By a slight modification of this principle of Weaving it Is 
possible to produce a large variety of patterns. One example 
of this class of effects is a pattern with a figured design (see 
D, Fig. 237), in which the pine pattern is developed in extra 
silk weft in addition to the curl effects. Mohair nfay be the 
material used for the curled figures and silk for the figuring. 

261. GurU developed hy Milling. — In the two classes of 
these fabrics already described, the curl effect is the result 
of preparing the yarn by subjecting it to a crimping process 
before using it as warp or weft in the composition of the 

^ cloths. Both t 3 ^es of curls considered are, moreover, sub- 
mitted to a cutting operation, which, severing the loops or 
flushes of mohair yarns, results in the production of the curled 
characteristic of the textures. In the curled cloths produced 
in milling, the curl is not due to cutting one series of the 
yarns in the fabric, but to the more rapid shrinking of some 
threads in the texture than others, a process which develops 
loops on the surface of the piece. The curl in this instance 
is produced by the doubling of certain threads, and not by 
any curling and cutting operations the yarns may be sub- 
jected to either previous to, during, or after weaving. 

262. Poinh of Dissimilarity in the Various Builds of Cwded 
Textures. — If a fabric in which the curl is obtained *in *the 
warp and by the use of wires is dissected, it will be observed : 
— On removing, in the first place, to withdraw a curl thread 
it would be found to be divided into short lengths, each curl 
being a separate length. The entire series of curls might be 
removed and still a plain woven texture would remain intact ; 
if, however, either the warp or weft of this foundation structure 
were disturbed, the whole fabric would be reduced to a group 
of loose ends. 

Let fabric in which the curl is formed by the weft yarn 
and developed by cutting, after the piece leaves the loom, 
be* next analyzed. Here it is possible to remove the curls, 
as in the other fabric, and yet to retain a woven textftre. 
The wide dissimilarity between this fabric and the wai*p 
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curl is to be found in the fact that the various short lengths 
of mohair which form the mass of small curls, covering the 
texture, a|^e in this case sections of picks of weft and not 
threads of warp. 

Curl textures, which obtaiu the curly appearance in the 
milling machine (see Figs. 239, 241, and 243), are constructed 
on an entirely different principle of manufacture. To remove 
any thread or pick from this fabric, curl or otherwise, destroys 
•the structure of the cloth. In this type of curl there is only 
one warp and one weft, the threads of which appear alternately 
on both sides of the piece. Either warp or weft may contain 
both woollen and mohair yarns, but still the cloths are con- 
structed from single weaves. 

263. Two kindly of Cnvh developed hy Milling. — Curled 
fabrics of this group may be divided into two classes: (1) 
those in which the curl yarn is introduced into the warp ; and 
(2) those in which it is employed in the weft. The warp 
thread which forms the curl is in some cases made of the noil 
resulting from combing mohair or alpaca, or the waste from 
the machines in making lustre worsted yams. These materials 
possess exactly the curling properties that are rexjuisitc to 
the production of the effect characterizing this kind of curl. 
As to the weft thread, it is made chiefly of “extract” and 
similar materials. 

2%^. Spiral Threads used for Warjm. — The warp is composed 
of twist threads known as “spirals,” a name applied to them 
on account of their crimpy form. They derive their principal 
characteristic from the system on which they are prepared ; thus 
one of the two threads utilized in their production is, during 
twisting, only slightly tensioned, while the other thread is 
highly tensioned. This arrangement causes the compound yarn 
resultant to be crimpy or spiral, and to possess an undulated, 
wavy appearance. When the piece is subjected to heat, soapy 
moisture, and the friction of the milling process, the thicfe, slack 
thread shrinks up into loops, or forms small buttons, or curls, 
on the surface of the cloth. The process of fulling these 
cloths is interesting. Previous to this operation the fabric 
^possesses a level surface; for there is little indication in the 
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cloth when it leaves the loom as to any curly or looped effect. 
This is entirely a subsequent development. As soon as the 
felting operation commences, this characteristic -aj^ears, tlie 
thick and soft threads of the twist yarns forming loops or 
curls which cover both sides of the fabric. 

265. Variety of Patterns in Spiral- Warp Curls due to Colour. 
— Pattern or design in these goods is mainly due •'to colour 
combinations. As the weave is generally a four-end twill, there 
is facility for developing effects of this character with precision 
and clearness. Styles of a mixture, stripe, and check class 
are employed. One example of a mixture effect is as follows : 
Warp, two ends of maroon (spiral) and two ends of green 
(spiral); weft, all olive brown. The pattern thus obtained is 
intermingled in colouring, the warp threads giving 
indefinite and mellow patches of maroon and green, 
while the weft forms a solid and continued series 
of olive-brown twills. 

266. Twist-Yam Coiton-Warp Curl. — This is a 
backed fabric, the face or right side being formed 
of curled twists and the back or under side of 
woollen yarn. Diversity of pattern or style is, in 
this kind of curl, obtained by employing several 
colours or shades of twists. Amongst the twists 
which are largely used three or four may be 
mentioned, namely, black and white, black and sleel 
grey, black and olive, and black and medium blue, 
the white, steel grey, olive, and medium blue forming the, loops 
or curls of the respective threads. 

267. Backed Weave for Curled Cloth. — A reference to Fig. 238, 
which is a standard example of the description of crossing 
employed in making this sort of curls, shows that in reality this 
curled texture is constructed on the backed weave principle, a 
system of intertexture which readily allows of the production 
of A thick cloth. The picks marked in IS’s represent the woollen 
yams, or weft for the ground, and the picks marked in D’s form 
the weave for the curl effect, or the looped twist .weft. On 
^examining the former series of picks, it will be observed that tRey 
interlace weft cord with the warp threads. The fjwje weave — 



Fig. 238. 
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marl^ed in dots— ia the eight-heald doeskin or sateen, a plan of 
crossing which not only permits the curled yarn to be flushed 
on the rijht* side of the fabric, but attaches it to the woollen 
and cotton gi’ound texture in a uniform and secure manner. 
While the curl yarn should not show on the back of the cloth, 
the woollen yarn should not be visible on the face. 

Of course it will be understood that the character of the curly 
effect is dependent on the kind of twist 
weft employed; thus, should the yarn be 
of several colours and the loops on its 
surface large, a clear, bold curl will result; 
but should the loops be more of a knop 
than a curl, the pattern will be correspond- 
ingly indistinct. 

268. Essential Ghamci eristics of Cotton- 
Warp Curls due to Milling . — The cotton 
warp, which constitutes the foundation of 
the fabric, possesses no felting power, but the moliair yarn which 
forms the weft, though not possessing the same fulling (juality 
as some classes of wools, yet when floated on the surlace of a 
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cloth of this character, felte to such an extent as to draw, or 
compress, the warp ends into closer contact with each other ; 
and it is this contracting of the texture in the direction of the 
weft that produces the curly or looped appearance desired. 

It must not be understood that because the curliness is 
entirely developed in fulling, the structure of the weave in no 
way affects the pattern obtained, for striped and other effects 
can be woven by a proper modification in the arrangement of 
the design. A sketch of a curled stripe made on this principle 

is*8upplied in Fig. 239. « , m. 

269. Eximples in Dmgnu for Cotton-Warp CwJj.— The 




366 


COLOUR IN WOVEN DESIGN 


weave, Fig. 240, is technically called a plain rib, beiKg so 
constructed as to flush the curl yarn on the fac(^ of the clot];i, 
and yet produce a fast, plain woven texture undefneath the 
floats. All designs for curls of this description are made on the 
principle illustrated in this weave, and also Fig. 243, it being of 
e(jual importance to secure a fast fabric as to float the irK)hair 
yarn on the face side of the texture. 

Part A of the design forms th(‘ small curly (‘ffects drawn in 
Section 1 of Fig. 230, while part B 
gives the })iping of ciii'ls repre- 
seiit(‘d in Section 2. When the 
odd j)icks — 1 , 3, 5, and 7 — are 
wo\’en into the warp they flush 
over the entire series of threads 
in A, but form a plain interlacing 
with the threads in Section B, On 
j the other hand, when the even 
picks — 2, 4, C), and 8 — are intro- 
duced into the warp, they flush 
over the threads in ])art B, but work plain with the threads in A. 
The woven i*esult of this weave is, first, a 8tr'i])ed pattern is 
formed on the u])per side of the cloth, consisting of two distinct 
bands of curls ; second, a firm cloth is produced, though the 
weft^ k ^flushed ^t() suc^^ 

picks which give the 

flushes for the curl in A, ^ 

form a plain cloth under the picks which float over the threads 
B, while the picks yielding the curly appearance due to Section 
B of the design, at the same time form a plain texture under- 
neath tl^e shoots of weft which pass over threads A. So that 
on this principle, bicility is afforded for a proper flushing of 
the weft yarns on to the upper side of the cloth, yet provision is 
made in the weave for the construction of an all but plain fabric 
to which the flushes of mohair that form the curl are securely 
attacluid. 
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Generally tliese textures are piece-dyed, l)ut in such patterns as 
those given in Figs. 230, 241, and 243, some exct‘llent styles may 
be obtaine4 l*y using two colours of weft yarn, such as black 
and maroon, blue and olive, and black and white. In such com- 
binations one shade would form the broad and the othei* the 
narrow stripe of curls. 



Kif!. 24S. 

In Fig. 241 a fabric is sk(‘t(*h(‘d in whicli tlie curls are dis- 
tributed, without any ap])arent design; y(*t according to the 
weave — Fig. 242 — tlcM-e is ri‘ally a twilled or diagonal dis- 
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tribution of the curls. Felting, howevei*, destroys this 
characteristic. 

. A more irregular pattern is that in Fig. 243, produced in 
Fig. 244, being woven one pick of light, and one pick of dark 
yarn alternately, In this way, varied colourings and forms of 
designs are obtainable in these structures. 
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4 and-4, ellects in, 171. 

4- and-4, elfects in (fancy wekves), 172. 
6-and-6 and 8-and-8, 173. 

6-aiid-6 in various weaves, 174. 
mixture, 67. 
simple weave, 94. 

three-odd- tliread arrangement of, 175, 
Colouring of Spotted Designs. See 
List of Figs., page xxii. 
Colouring Specific Weaves and De- 
signs, Illustrative of. See 
List of Figs , (lage x. 

Colouring, tartan, 145. 

tyi>e8 of woven, 98. J 

Colouring in the Warp, Principli*! 
OF. See List pf Figs. , page xxiii, 
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ColouiuncT in^the Weft, Principles 
OF^ iiee List of Figs., page xxiii. 
Colourings, 1-and-l and 2-and*2, 168. 
irregular simple order of, 182. 
methods of (obtaining well-balanced, 
32. ' 

(regular type), table of, 161. 
simple, 159. 

simple ill four shades, 180. 

Colours, changed by juxtaposition, 42. 
constants of, 17. 
methods of nrodifying, 25. 
primary, 15. 

pure, functions of, in (le.sign, 21. 
qualities of, 20. 

spectral, weave frequency of, 9. 
temperature of, 17. 
tints and tones of, 25. 

Composition ol coloured lights, 14. 
Compound colouring, 192. 

composed of three elementary types, 
194. 

in com}»oun(l weaves, 312. 
types of, 199. 

Compound \Vea\k CoLorniNc. Sec \ 

List of Figs., page xxiii. 1 

Compound (^jlouiungs, E.xamplks in. | 
>SVe List of Figs., page vxi. 

Com pc d colours, 15, 72. 

Oom]. Is compose* I of two simjde types, 

two jies and three shades, 203. 
il' shades, 219. 
irreg r, 218. 

Contrast, 43. 
economic, 47. 
examples in^ 46. 
ki. ' 38. 

mono-t..romatic, 47, 50. 
poly-clnomatic, 48. 
shaded and tinted, 53. 

(strorjgcol'* r)tliethods of neutralising, 

57. • 

tfttea, 

Cord or rib weaves and colouring, 240. 
Corkscrew weaves, colouring of, 221. 
modined and colouring, 223. 
and othe” weaves sjiotted, 282. 

Cotton quiltings, 324. 
stripes, -j9. 

weaves, colouring applied to, 232. 
Crawford i rtan, 150. 

Cuningliame tartan, 160. 

Curl textures, 354. 

(cotton warp) designs for, 366. 
developed in milling, 862, 

« by using spiral twist yanis, 863. 
effects produced in, with wires, 
857. 

formed in the weft, the waiqi being 
cotton, 359. 
four types of, 357. 
vaneties of, due to colour, 364. 
y«t principle) structure of, 362, 


Derivatives of blue, 28. 
of green, 37. 
of omnge, 39. 
of }»urple, 40. 
of red, 23. 
of yellow, 36. 

Design, elements of woven, 1. 

fuiicthm of jmre colours in, 21. 

Designs composed of several weaves of 
varied structures, 261. 

I Diagonals, 230. 

composed of single and double weaves, 
231. 

.spotted, 283. 

Double clotlis, colour in relation to, 
94. 

principles of colouring, 295. 
styles of colour etfects in, 296. 
Double-plain stripes, 296. 
in two shades, 297. 

(warped irregularly), 298. 
in three slmdes, 301. 
intermingled ])attcrn, 302. 
weaves combined with other makes, 
302. 

Douglas ((»rey) tartan, 149. 

Dundus tartan, 155. 

Duke of Rothesay tartan, 146, 150. 

' Eli;mk\tai:y Couduk Ekfedts, Stand- 
ai:d. See List of Figs., page xx. 
Elements of textile colouring, 91. 

Elliot tartan, 153. 

■ Erskine tartan, 146. 
j Exain]>les in colour contrasts, 46. 

I Examples in Comi-oum) Colouuinds. 

See List of Figs., page xxi, 

I Extra-weft jiatterns, 336. 

colouring (two-cover styles), 346. 
(four-cover styles), 347. 

Fabrics, compouml jtatteriis in, 198. 
Fancy broken check, 145. 

weaves, colouring of, 168. 

Feather trimming (weft-pile fabric), 360. 
Figured fabrics, 95. 

methods of colouring, 319. 
striped in the warp, 264. 
warp colouring of, 97, 321. 
and weft colouring of, 97. 

Gauze textures, 234. 
imitation, 238. 
systems of colouring, 237. 

Gimp twist yarns, 289. 

Golf cloakings, 315. 

Gow tartan, 150. 

Granite effects, 228. 

Green, attributes of, 87. 
derivatives of, 87. 
tints of, 38. 

Grey (bloomed) mixtures, 81. - 
(coloured) mixtures, 82. 

(neutral) mixtutes, 80. 
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Hairline patterns, 105. 

Hamilton tartan, 151. 

Harmony, principles of colour, 59. 

Hay tartan, 146. 

Indian shawl, colouring of, 22. 

Irregular compounds, ^8. 
simple patterns in two shades, 184. 

in three shades, 186. 
simple colourings, tables of, 182. 
stripe and check spotting, 277. 

Irregulars in two shades, 183. 
in three shades, 186. 
in four shades, 188. 

Juxtaposed colours, 43. 

I^ith tartan, 150. 

Knop twist yarns, 289. 

Light, analy.sis of, 9. 

Lights, coloured, composition of, 14. 

Loom productions, occurrence and utility 
of colour in, 3. 

Mao Arthur tartan, 150. 

Macintosh tartan, 150. 

MacKinnon tartan, 154. 

MacLean tartan, 157. 

MacLeod tartan, 150. . 

Makes of fabric, colour applied to, 221. 

Marls, 90. 

Mat weaves spotted, 282. 

Materials, importance of pure in mixtures, 

68 . 

Mathieson tartan, 150. 

Maxwell tartan, 151. 

Menzies tartan, 146. 

Methods of applying colour to textiles, 5. 
of modifying colours, 25. 

Mixture checks, 142. 

Mixtures, bloomed grey, 81. 
coloured grey, 82. 

composed of a colour and black, 78. 
of a colour and white, 77. 
of two shades, 75. 
of two shades and black, 78. 
of two shades and white, 76. 
elements of colouring of, 67. 
multi'cplour, 87. 
patterns, 66, 103. 
twist yarn, 89. 
two colour, 86. 
varieties of, compared, 69. 
weave, 91. 

Mono chromatic contrasts, 47, 50. 

Montgomery tartan, 147. 

Neutralizing strong colour contrasts, 57. 

Orange colour, 15. 
qualities of, 87. 
snades and tints of, 39. 

Overchecking, examples in, 125. 


Paisley shawl colouring, 

Pattern design, 98. 

Patterns, checks {see also Checks), 102. 
drafted, 249. 

(drafted) consisting of two four-shaft 
weaves, 251. 

2 

consisting of prunelle and ^ — 
twill, 254, 

consisting of three or more weaves, 
256. 

figured, 104. 
hairline, 105. 
mixture, 66. 
stripe, 101. 

Peraian carpet, 22. 

Pigment and wool blends compared, 71. 
Pigments, colours resulting from combin- 
ing, 15. 

Pile and curl fabrics, weft type of (cutting 
after weaving), 361. 

Plaids, types of, 146. 
two-colour, 146. 
three-colour, 150. 
four-colour, 153. 
five, six, and multi-colour, 157. 

Plush fabi ics, 326. 
two classes of, 327. 
warp, 328. 

Poly-chromatic contrasts, 48. 

Primary colours, 15. 

pRiNCiPLE.^^ OF Chec king. See List of 
Figs., page xix. 

Principles of checking, 120, 129. 
Prismatic experiments, utility of, 11. 
Pure colouis, functions of, in design, 
21 . 

Purple, 40. 

Qualifications of the textile colourist, 

21 . 

Qualities of colour, 20. ' 

Red, characteristics of, 28. 

derivatives of, 26. 

Reversibles arranged 2-and-l, ^0. 
figured (double-plain and other weaves 
combined), 309. 
in compound weaves, 293. 
in double and compound weaves, 806. 
methods of colouring, 306. 
weft compound, 349. 

Rib or cord weaves, colouring applied 
to, 240. 

Ross tartan, 150. 

Royal Stuart tartan, 157. 

Russet, 16. 

Seale or “ base *’ standard colours, 62. 
fSchemes of colouring, 13. 

Shade and tinted contrast, 58. 

Shaded checks, 136. 
figuring, 142. 
stripes. 118. 
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Shades and*tints of blue, 30. 
colours, 25. 
of green, 38. 
of orange, 39. 

Shawl (PaiaW), Colouring of, 349. 

Single pick wift spotting, 281. 

thread warp sjwtting, 279. 

Skene tartan, 150. 

Spectral colours, wave frequency of, 9. 
Spots composed of warp and weft floats, 
271.JJ74. 

Spotted Desions, Coloueino of. Sec 
List of Figs., page xxii. 

Spotted elfocts, 207. 

due to system of weaving, 269. 
in ordinary weaves, 290. 

Standard Elementary Colour 
Effects. Sec List of Figs., page 
ix. 

Standardization of colour, 60. 

applications of the scheme of, 65. 
by selected colours, 62. 
scheme analyzed, 62. 
systems of, 61. 

Stripe and check designs, spotted, 277. 
Stripes, 101. 

composed of longitudinal and trans- 
verse lines, 106. 
of twt colours, 107. 
of three or more colours, 109. 
hairlines, 105. 
in double-plain weave, 296. 

(two shades), 297. 

irregular and indefinite in two colours, 

111 . 

composed of black and white lines, 

110 . 

containing several colours, 116. 
(shade.s in two colours), 11 2. 
shaded (in two colours), 118. 

(in ^veral colours), 118. 
Striiig^colour contrasts, methods of 
neutralizing, 57. 

Swansdown twill ^ spotted, 

•270. 

Table of compound colourings, 199. 
Tapestry and Brussels carpets, 832, 333. 
Tartan, Brodie, 150. 

Clan Alpin, 157. 

Crawford, 150. 

Cunningham, 150. 

Duke of Rothesay, 146, 150. 

Dundas, 156. 

Elliot, 153. 

Erskine, 146. 

Fraser, 156. 

Gow, 150. 

Grey Douglas, 149. 

Hamilton, 151. 

Hay, 146. 
iCeith, 150. 

MacArthur, 150. 


Tartan, Macintosh, 150. 

MacKinnon, 154« 

MacLean, 157. 

MacLeod, 150. 

MacQueen, 1.50. 

Mathieson, 150. 

Maxwell, 151. 

Menzies, 146. 

Montgomery, 147. 

Ross, 150. 

Royal Stuart, 157. 

Skene, 150. 

Wallace, 150. 

Taktans. See List of Figs., page viii. 
examples in the colouiing of, 145. 
two-colour, 146. 
three-colour, 150. 
four-colour, 153. 
five, six, and multi-colour, 157. 
types of, 146. 

Temperature of colours, 17. 

Tertiary colours, 16. 

'fextile colourist, qualifications of, 21. 
Three • and - three colouring, effects in, 
170. 

odd thread colouring, arrangement of, 
175. 

shade patterns, 179. 

Tinted contrasts, 51 , 53. 

Tints of blue, 30. 
of colours, 25. 
of green, 38. 
of orange, 39. 

Toned contrasts, 51, 53. 

Tones of colours, 25. 

Treatment of colour in textiles, 4. 

Twist yarn mixtures, 89. 

yarns, uses of blue in, 33. 
Two-aud-two twill colour effects (warp 1- 
and'l), 99. 

Two-shade compounds (in which white or 
black is one shade), 75. 

(in which black is used), 78. 

(in which white U used), 76. 

Tyjjes of woven colourings, 93. 

Utility of colour in loom productions, 8. 
of prismatic expeiiments, 11. 

Velvets, comijound in structure, 827. 
figur^, 381. 

weaving, operation of, 830. 
origin of, 326. 

Vestings, 840. 
cotton quiltings, 324. 
four-cover colouring, 844. 
honeycomb, 346. 
two-cover colouring, 843. • 

Violet in comi)Ound8 of coloured lights, 
15 

in prismatic experiments, 10. 
wave frequency of, 9. 

Wallace tartan, 150. 
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Wup and weft colouring, 352. 
compared, 385. 

colouring and figured textiles, 97. 
(extra colouring) spotted, 284. 
colourings, jSgured effects obtained by, 
97. 

figured fabrics coloured in the, 321. 
plushes, 328. 

(single- thread) sjiotting, 279. 
striping in figured designs, 264. 

Wave frequency of spectral colours, 9. 
Weave and colour compounds compared, 
197. 

(sincle) colourings, 94. 

(bacKed and double) combinations, 
colour applied to, 96. 
comjiounds, 244. 

composed of two, G, 7, 8, or 9-shaft 
weaves, 254. 

examples in colouring of, 245. 
mixtures, 91. 

AV eaves (compound), ajiplication of fancy 
yarns to, 291. 
figuring in, 312. 

(double) styles of colour effects in, 295. 
fancy, 1-and-l and 2-and-2 colourings 
in, 168. 

(ordinary) spotted effects in, 290. 


Weft colounng, 336. 

figured effects obtained by, 96. 
compound revorsibles, 349. 

(extra) styles, 338. 

(ground) used for figuiing^ 837. 
(single-pick) spotting, 28 1 . 

Weftings, cross, 190. 

White and bright colour contrasts, 55. 

use of in mixtures, 76, 77. . 

Wool and pigment blends compared, 
71. 

Woollen, fancy weaves and colouring in, 
226. 

irregular Wteave compounds in, 258. 
Woven design, elements of, 1. 

(ornamental) elements of, 320. 
effects and simple colourings in, 197. 

Yarns (fancy) with compound weaves, 
291. 

gimp and knop twists, 289. 
marl, 90. 

composition of, 90. 
twi.st-yarn mixtures, 89, 
used for sjjotting, 288. 

Yellow, attributes of, 34. 
derivatives of, 36. 
in woven design, 35. 
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